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1. EXECUTIVE SUMMARY 
This Report presents the data collected to satisfy selected surface-water monitoring objectives implemented at the 
Rocky Flats Environmental Technology Site (RFETS or Site) in accordance with the Rocky Flats Cleanup 
Agreement (RFCA; CDPHE, USDOE, USEPA, 1996) and the RFETS Integrated Monitoring Plan FY2002 (IMP; 
Kaiser-Hill, 2001). The IMP provides a framework for monitoring in support of closure activities at the Site. 
This framework includes implementation of a high-resolution surface-water monitoring program that supports 
data-driven decisions determined by the IMP Data Quality Objectives (DQO) process. The automated surface- 
water monitoring program is intended to provide: 

Monitoring of multiple parameters for the safe and effective operation of the Site detention ponds; 

Monitoring of flows and contaminant levels in subdrainages to facilitate the identification of 
contaminant sources; 

Monitoring of various surface-water parameters at various locations on an Ad Hoc basis in support of 
special projects and/or building operations; 

Monitoring of indicator parameter values at various locations to determine correlations between 
indicator parameters and analytical waterquality measurements; 

Detection of a release of contaminants from specific high-risk projects within the Industrial Area 
(IAh 

Detection of statistically significant increases of contaminants in surface water from within the IA in 
general; 

Detection of contaminants corresponding to RFCA Action Levels in discharges entering Stream 
Segment 5 and the Site detention ponds; 

Detection of contaminants corresponding to RFCA Standards in discharges entering Stream Segment 
4 and at the Site boundary; 

Monitoring of indicator parameters in discharges leaving the Site boundary as a prudent management 
action; and 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 Monitoring of flows and water-quality in the Buffer Zone (BZ) for ecological and water rights issues, 
closure planning and design, as well as supporting studies regarding the interaction between media. 

The intent of this report is to provide a comprehensive and detailed summary of the automated surface-water 
monitoring conducted at RFETS, which fulfills the applicable requirements of the Site IMP. As such, this report 
is organized to follow the framework of the IMP, with each report section providing the objective-specific data 
evaluations. 

This report includes all data collected during Water Year 2002. The term 'water year' (abbreviated as WY) is 
defined as the period from October lst through September 30*. For example, WY02 refers to the period from 
10/1/01 through 9/30/02. Future reports will be completed annually for each water year by the end of following 
water year (September 30"). 

This report also includes more recent data specifically used in Section 6: Source Location Monitoring as 
specifically related to ongoing source evaluations. The data are presented here to provide timely response to 
recent observations. The source evaluation presentation in Section 6 fulfills the Site's requirement to perform 
source evaluation in response to reportable values at Points of Evaluation (POEs) GSlO and SW093 during 
WY03. The WY03 Annual Report will include evaluation of all data collected during WY03 in addition to the 

@ WY03 Source Evaluation data presented herein. 
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2. INTRODUCTION m 
2.1 

During WY02, the automated surface-water monitoring network successfully fulfilled the targeted monitoring 
objectives as required by the Site IMP. During the year, six new monitoring locations were installed to provide 
increased monitoring resolution as the Site moves toward closure. By the end of the water year the network 
consisted of 56 locations. During WY02 these locations collected 233 composite samples composed of 11,163 
individual grabs. 

WY02 was an extremely dry year with approximately 7.7 inches of precipitation, which is 58% of average. 
April, normally the 2”d wettest month at the Site, had less than 4% of the average April precipitation. The largest 
events occurred on 5/23/02 (0.74”) and 5/24/02 (0.68”). The largest two-day total (1.42”) consisted of these 
same two events. January was somewhat wetter than average, while both April and July were significantly drier 
than average. The 5/23-5/24/02 event resulted in the highest peak flow rates for the year from the IA estimated at 
37 cfs in North Walnut Creek and 27 cfs in South Walnut Creek. 

All water-quality data at the RFCA Points of Compliance (POCs) were well below the applicable standards. For 
the RFCA POEs, all water-quality data were below the applicable action levels, with the exception of GSlO 
(South Walnut Creek). These reportable values are addressed in Section 6 of this report. 

New Source Detection (NSD) monitoring of surface-water in the five major pathways from the IA indicated no 
new source(s) of statistically significant contamination (see Section 11). Source Location monitoring upstream 
of POE GSlO continued to characterize these drainage areas. Data continued to support the conclusions detailed 
in previous source evaluation reports for GS10. 

Performance monitoring of closure projects at the Site was significantly enhanced with the addition of 5 new 
locations. Location GS28 was re-installed to support the 800 Area D&D; location GS57 was installed to support 
the D&D of the 400 Area; GS58 was installed to support the D&D of B886; GS55 was installed to support the 
D&D of B881; SW036 was installed in support of accelerated actions for the Original Landfill; and GS56 was 
installed in support of accelerated actions for the Present Landfill. Data from all Performance locations 
continued to show that Site projects were not significantly affecting water quality, confirming the effectiveness 
of the administrative and engineering controls intended to protect surface water. Data collected from locations 
GS57 and GS58 will also be used to further characterize the GSlO drainage area. 

2.1.1 

The following program changes were implemented for Water Year 2003: 

0 

MONITORING HIGHLIGHTS: WATER YEAR 2002 

Planned Activities for Water Year 2003 

A new 3-fOOt HL flume was constructed at POC GS03. The location was fully operational on UlU03. 

A new 3-fOOt H flume was constructed at POE SW093. The location was fully operational on 5/29/03. 

Uranium isotopes (U-233,234; U-235; U-238) were added to the analyte suites for POCs GSOl and GS03 in 
November 2002. 

Performance monitoring location GS59 was installed on 11/19/02 to support accelerated actions for the 
Original Landfill. 

Performance monitoring location SW021 was installed on 5/6/03 to support D&D of B991. 

Performance monitoring location GS60 was installed on 8/5/03 to support D&D of B371/374. 

Performance monitoring location GS21 was re-installed on 12/10/03 to support closure activities at B664. 

0 Metals were added to the analyte suite for location GS38 on 5/16/03, effectively upgrading this location to a 
Performance monitoring location in support of D&D projects in the 100,300,400, and 600 Areas. 

0 

0 

-_ ~ 

- 
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The addition of the above Performance monitoring locations will give the Site comprehensive coverage of nearly 
all closure projects that have the possibility of significantly impacting surface-water quality. 

Buffer Zone Hydrologic sampling was discontinued at GS02, GS05, and GS06. 

2.2 PURPOSE 

This Report presents the data from the automated surface-water monitoring objectives implemented at the Site in 
accordance with the RFCA and the IMP. The IMP provides a framework for monitoring in support of transition 
activities at the Site. This framework includes implementation of a high-resolution surface-water monitoring 
program that supports datadriven decisions determined by the IMP DQO process. This automated monitoring 
program is intended to provide: 

e 

e 

e 

e 

e 

0 

e 

e 

e 

0 

0 

Monitoring of multiple parameters for the safe and effective operation of the Site detention ponds; 

Monitoring of flows and contaminant levels in subdrainages to allow for the location of contaminant 
sources; 

Monitoring of various surface-water parameters at various locations on an Ad Hoc basis in support of 
special projects and/or building operations; 

Monitoring of indicator and field parameters at various locations to provide enhanced analytical data 
assessment; 

Routine monitoring of point source discharges and reporting of results in compliance with the 
NPDES permit program to control the release of pollutants into the waters of the United States. 

Detection of a release of contaminants from specific high-risk projects within the IA; 

Detection of statistically significant increases of contaminants in runoff from within the IA in 
general; 

Detection of contaminants exceeding RFCA Action Levels in discharges entering Stream Segment 5 
and the Site detention ponds; 

Detection of contaminants exceeding RFCA Standards in discharges entering Stream Segment 4 and 
at the Site boundary; 

Monitoring of indicator parameters in discharges leaving the Site boundary as a prudent management 
action; and 

Monitoring of flows and waterquality in the BZ for ecological and water rights issues, as well as 
supporting studies into the interaction between media. 

2.3 SCOPE 

This Report includes: 

A description of the site automated surface-water monitoring program and monitoring network; 

A presentation of discharge and precipitation data summary statistics; 

A loading for selected radionuclides at POEs and POCs; 

A presentation of analytical waterquality results; 

An evaluation of analytical results as required by the Site IMP, organized by monitoring objective; 

A presentation and evaluation of real-time waterquality data; 

An appendix with hydrologic and waterquality data; and, 
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A compact disc with appendix tables in digital format. 

In addition, this report includes more recent data specifically used in Section 6: Source Location Monitoring as 
specifically related to ongoing source evaluations. The source evaluation presentation in Section 6 is intended to 
fulfill the Site’s requirement to perform timely source evaluation in response to reportable values at POEs GSlO 
and SW093 during WY03. The WY03 Annual Report will include evaluation of all data collected during WY03 
in addition to the WY03 Source Evaluation data presented herein. 

2.4 BACKGROUND 

2.4.1 Environmental History 

Processing and fabrication of weapons-related components began at the Site in 1952 and continued through 1989. 
Fabrication of stainless steel components continued in one building, however, through the early 1990’s. During 
operation, environmental protection measures were established that seemed consistent with prudent 
environmental management. However, some activities resulted in the environmental contamination of portions of 
the Site. Efforts to document the extent of Site contamination became a major focus in the 1980s and continue 
today in accordance with the Resource Conservation and Recovery Act (RCRA), the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), and the RFCA, a cooperative agreement 
between U.S. Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and Colorado 
Department of Public Health and Environment (CDPHE). In addition, a historical release report (HRR) (DOE, 
1992) has been developed that documents contamination arising from past practices. The HRR is updated on an 
annual basis with the knowledge gained from ongoing monitoring and investigative activities. The additional 
information is submitted on an annual basis to the EPA and CDPHE as addenda to the original document. 

Documented areas of soil contamination have been designated as Individual Hazardous Substance Sites (MSSs). 
Many of these MSSs have been characterized as part of the Remedial InvestigatiodFeasibility Study (RI/FS) 
process which was conducted under the Interagency Agreement (IAG; 1991) between DOE, CDPHE, and EPA. 
Some MSSs have already been remediated and the Environmental Restoration Department, in accordance with a 
Site environmental remediation priority ranking system, currently schedules others for remediation. 

2.4.2 Rocky Flats Cleanup Agreement 

The RFCA was officially adopted on July 19, 1996 (CDPHE et. al., 1996). The RFCA replaces the IAG as the 
environmental cleanup agreement for RFETS. The RFCA outlines the goals, objectives, and strategies that will 
lead to the RFETS cleanup and closure mission objectives. The Action Level Framework (ALF) attachment to 
the RFCA contains specific requirements for environmental monitoring and reporting, and it sets action levels for 
contaminant concentrations in surface water and in other media. The IMP is required under RFCA to further 
define the monitoring programs for the Site. 

To align the surface-water monitoring program with the new RFETS mission and RFCA requirements, the 
monitoring network was evaluated in 1996. The DQO process was used to determine what decisions were 
necessary for surface water and the function of each location in the network in supporting those decisions. DOE, 
CDPHE, EPA, and stakeholders were directly involved in decisions involving the monitoring network. Results 
of this evaluation were integral to the development of the IMP, which is discussed below. 

2.4.3 

The Site automated surface-water monitoring network is designed to meet the requirements documented in the 
Site IMP, which groups all Site surface-water monitoring objectives into five primary categorieTSite-Wide, 
Industrial Area, Industrial Area Discharges to Ponds, Water Leaving the Site, and Off-Site. The ten IMP 
objectives that are accomplished through the automated monitoring as detailed in the annual Rocky Flats 
Environmental Technology Site Automated Surface-Water Monitoring Work Plans (SSOC, 2001) are described 

Integrated Monitoring Plan for Surface Water 

- 
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briefly below. 
achieve these  objective^.^ In some situations, the same location may serve multiple objectives. Monitoring tasks 
and data collection, compilation, evaluation, and reporting for each objective included in this report are detailed 
in Sections 6 through 15. 

The IMP used the DQO process to determine necessary and sufficient monitoring requirements. The process 
yielded 19 individual, datadriven, surface-water monitoring objectives (a.k.a. decision rules under the DQO 
process), a subset of which (10) is implemented through automated monitoring. Some decisions need a higher 
priority than others, and some need greater confidence. The DQO process produced descriptions that expose the 
strengths and weaknesses of each datadriven decision and the value of the data (resources required) in making 
each decision. Management decisions often must be made based on incomplete information. The individual 
DQO sections of the IMP document guide management in establishing funding priorities for surface-water 
monitoring objectives. 

Five of the IMP automated surface-water monitoring objectives are organized in a roughly upstream-to- 
downstream direction, beginning with Performance monitoring within the IA and ending downstream at the 
POCs at Indiana Street (Figure 2-1). These monitoring objectives are summarized in the following paragraphs 
and are discussed in detail in Sections 10 through 14. 

For the first of the upstream-todownstream monitoring categories (IA Objectives), the IMP requires the Site to 
characterize significant surface-water releases within the IA. Within the IA [usually], individual high-risk 
projects will sometimes warrant Performance monitoring (Section 10) to detect a spill or release of contaminants 
specifically associated with that project. 

For the next upstream-todownstream monitoring category (IA Discharges to Ponds / Segment 5 Objectives), the 
IMP requires the Site to identify and correct significant accidental or undetected releases of contaminants from 
the IA to the Site detention ponds (surface water leaving the IA and entering Segment 5). The New Source 
Detection (Section 11) and Point of Evaluation (Section 12) objectives deal with discharges from the IA to the 
ponds. In order to decide whether a significant release has occurred, the Site performs NSD monitoring of IA 
runoff for significant increases in contaminants. Additionally, RFCA specifies Stream Segment 5 / POE 
monitoring for the upstream reaches of Site drainages (above the ponds) and specifies action levels for 
contaminants (Action Level Framework). 

The next, and perhaps most significant monitoring category, is Water Leaving the Site (Segment 4 Objectives). 
The Site is required to monitor at Point of Compliance locations below the terminal pqnds to protect state stream 
standards in Segment 4 (Section 13), as specified in RFCA. In addition, there are RFCA POCs that are located at 
the Site boundary at Indiana Street (Section 13) for both Walnut and Woman Creeks. The Non-POC decision 
rule (Section 14) also requires the Site to collect data for selected water-quality parameters at the Indiana Street 
POCs. 

Monitoring objectives that do not fit into the upstream-to-downstream sequence are considered as Site-Wide 
Monitoring Objectives. Monitoring in support of these objectives can occur at any location within the Site 
boundary. 

During WY02, the Site monitoring network included 56 monitoring stations (Figure 2-2) to 

' The IDLH decision rule (locations indicated in Table 2-1; included in the RFETS Automated Surface-Water Monitoring 
Work Plans) requires the collection of hydrologic data to support the management of the Site detention ponds. This objective 
does not require any detailed data analysis. Therefore, this decision rule is not included in this report, however, hydrologic 
data is presented here for completeness. 

implementation of NPDES monitoring can be found in the applicable NPDES permit. 
Data evaluation from the NPDES monitoring is also included here for the completeness. Additional details on the 

The period of operation of these locations varies based on project needs and regulatory requirements. 
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For example, Imminent Danger to Life and Health (IDLH) monitoring provides information necessary for safe 
operation of the Site detention pond dams. This monitoring objective is not discussed in this document, however 
the hydrologic data associated with this decision rule is presented in Section 3. 

Figure 2-1. Conceptual Model of Site Automated Surface- Water Monitoring Objectives. 

Another sitewide monitoring objective, Source Location monitoring (covered in Section 6), is designed to locate 
a source of contamination detected by other monitoring objectives, and can take place anywhere within the Site 
boundary. Unplanned, special-request monitoring activities are discussed as Ad Hoc monitoring in Section 7. 
For example, monitoring may be performed at various locations to evaluate alternatives for surface-water 
management, such as controlled-detention pond management or re-routing of wastewater treatment plant 
(WWTP) effluent. Similarly, monitoring may need to be performed to provide data to special projects such as 
the Actinide Migration Evaluation and the Site-Wide Water Balance. 

Indicator Parameter Monitoring for Analytical Water-Quality Data Assessment (Section 8) in also implemented 
sitewide. This objective provides the justification for the collection of general water-quality and quantity 
information to be used for various data assessments. Specifically, this objective outlines the current and expected 
uses of parameters such as total suspended solids (TSS), turbidity, and flow rate. 

- - 
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Figure 2-2. RFETS Automated Surface- Water Monitoring Locations and Precipitation Gages: 
Water Year 2002. 
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I 
~ 

Supported Decision Rule I 
IDCode I IDLH I Source I Ad I Indicator I Performance I New I POE I POC I Non- I BZ I Preclp 

I I I Location I HOC I Parameter I I Source I I I POC I Hydro I ltatlon I 
Detection 

SW119 J J 
sw120 J J 
sw134 4 

Note: NPDES locations m not included in this table since all monitoring for NPDES compliance is prescriptively required by EPA and is not covered by 
the IMP process. 
Many locations provide flow data to the Sitewide Water Balance as AdHoc locations. Only those locations specifically installed as AdHoc locations 
are noted above. 

2.5 SElTlNG 
2.5.1 Site Description 

The Site is a government-owned, contractor-operated facility in the DOE nuclear weapons complex, located in 
Golden, Colorado. The Site is owned by the DOE, managed by the DOE Rocky Flats Field Office (DOE, RFFO), 
and operated by Kaiser-Hill, L.L.C. (K-H). The RFCA surface-water monitoring program is managed and 
implemented by the Water Programs Group of URS, Corp. (URS), under contract to K-H. 
This automated surface-water monitoring program is implemented at multiple locations throughout the Site. 
Figure 2-2 shows the locations of the automated surface-water monitoring locations operated during WY02 that 
are included in this report. 

2.5.2 Hydrology 

Streams and seeps at RFETS are largely ephemeral, with stream reaches gaining or losing flow, depending on the 
season and precipitation amounts. Surface water flow across RFETS is primarily from west to east, with three 
major drainages traversing the Site. Fourteen detention ponds (plus several small stock ponds) collect surface 
water runoff, although only ten ponds are actively managed. The Site drainages and detention ponds, including 
their respective pertinence to this report, are described below and shown in Figure 2-3. 

Walnut Creek 

Walnut Creek receives surface-water flow from the central third of RFETS, including the majority of the IA. It 
consists of several tributaries; North Walnut Creek, South Walnut Creek, and No Name Gulch that join prior to 
Walnut Creek flowing off RFETS at the eastern boundary (Indiana Street). East of Indiana Street, Walnut Creek 
flows through a diversion structure normally configured to divert flow to the Broodield Diversion Ditch around 
Great Western Reservoir and into Big Dry Creek. The Walnut Creek tributaries, from north to south, are 
described below: 

McKav Ditch 

The McKay Ditch was formerly a tributary to Walnut Creek within the RFETS boundaries but 
was diverted in July 1999 into a new pipeline to keep McKay Ditch water from co-mingling with 
RFETS water in Walnut Creek. Although no longer a contributor to Walnut Creek, the McKay 
Ditch drainage is described here to clarify water routing at the Site. The new configuration 
allows the City of Broomfield to transport water from the South Boulder Diversion Canal, across 
the northern Rocky Flats BZ and directly into Great Western Reservoir without entering Walnut 
Creek. This configuration prevents commingling of McKay water with discharged water from 
the Site detention ponds. 
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No-Name Gulch 

This drainage is located downstream from the Present Landfill and Landfill Pond. A surface- 
water diversion ditch was constructed around the perimeter of the Present Landfill in 1974 to 
divert surface-water runoff around the landfill and reduce infiltration of surface water into the 
landfill. On the north side of the landfill, the ditch runs under a perimeter road through a small 
culvert and east into a small, natural drainage that eventually joins No Name Gulch below the 
Landfill Pond dam. .On the south side of the landfill, the ditch runs east above the Landfill Pond 
and drops into No Name Gulch below the dam. The Landfill Pond covers approximately 2.5’ 
acres. Surface-water from the landfill and from the area surrounding the pond is a major 
contributor to pond water. Some portion of the runoff is diverted by the surface-water diversion 
ditch, while a significant fraction flows to the Landfill Pond. Water is periodically transferred to 
the A-Series Ponds to control the water level in the Landfill Pond. Runoff from the IA does not 
flow into this basin. 

North Walnut Creek 

Runoff from the northern portion of the IA flows into this drainage, which has four detention 
ponds (Ponds A-1, A-2, A-3, and A-4). The combined capacity of the A-Series ponds is 
approximately 197,000 cubic meters (m3) (52 million gallons [160 acre-feet]). In the normal 
operational configuration, Ponds A-1 and A-2 are bypassed and maintained for emergency spill 
control; evaporation or transfer controls water levels in these ponds. Pond A-1 also receives 
water pumped from the Landfill Pond roughly once per year. North Walnut Creek flow is 
diverted around Ponds A-1 and A-2 to Pond A-3 for detainment and settling of solids. Pond A-3 
is discharged in batches to the A-Series “terminal pond”, Pond A-4. After filling to a maximum 
safe level (typically approximately 50 percent of capacity), Pond A-4 water is isolated, sampled, 
and released if downstream surface-water quality criteria are met. These off-site discharges, 
each averaging approximately 63,000 m3 (16.6 million gallons [5  1 acre-feet]), typically occur 2 
to 4 times per year. 

South Walnut Creek 

Runoff from the central portion of the IA flows into this drainage, which has five detention 
ponds (Ponds B-1, B-2, B-3, B-4, and B-5). The combined capacity of the South Walnut Creek 
B-series ponds is approximately 102,000 m3 (27 million gallons [83 acre-feet]). Ponds B-1 and 
B-2 are bypassed and maintained for emergency spill control; evaporation or transfer controls 
water levels in these ponds. Pond B-3 receives effluent from the Site’s WWTP and flows into 
Pond B-4. South Walnut Creek flow is diverted around Ponds B-1, B-2, and B-3, and into Pond 
B-4, which flows continuously into “terminal pond” Pond B-5. After filling to a maximum safe 
level, Pond B-5 is released in batches of approximately 54,000 m3 (14.3 million gallons [44 acre- 
feet]) to South Walnut Creek. Pond B-5 discharges typically occur 6 to 8 times per year. 

South Interceptor Ditch 

South of the IA is the South Interceptor Ditch (SID)/Woman Creek drainage system. Although it is tributary to 
Woman Creek, the SID warrants more thorough discussion than other comparable tributaries at the Site because 
it captures runoff from the southern portion of the IA, a drainage basin that includes the Original Landfill and the 
903 Pad. 

Surface water runoff from the southern portion of the IA is captured by the SID, which flows from west to east 
into Pond C-2. After 1992, Pond C-2 was pump discharged to the Broomfield Diversion Ditch after reaching a 
predesignated level. Water from Pond C-2 is sampled and, if downstream surface-water quality is met, pump 

@ discharged into Woman Creek which flows to the Woman Creek Reservoir. (See the Woman Creek description 
below.) These off-site discharges from Pond C-2, each averaging approximately 46,900 m3 (12.4 million gallons 
[38 acre-feet]), typically occur once per year. 
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Woman Creek 

South of the SID is Woman Creek, which flows through Pond C-1 and off-site at Indiana Street. The Woman 
Creek drainage basin extends eastward from the base of the foothills, near Coal Creek Canyon, to Standley Lake. 
In the current configuration, Woman Creek flows into the Woman Creek Reservoir located upstream of Standley 
Lake, where the water is held until it is pump transferred to Big Dry Creek by the City of Westminster. 

Other Drainages 

The third major drainage at the Site, other than Walnut and Woman Creeks, is Rock Creek. The Rock Creek 
drainage covers the northwestern portion of the Site’s BZ. East sloping alluvial plains to the west, several small 
stock ponds within the creek bed, and multiple steep gullies and stream channels to the east characterize the 
drainage channel. This basin receives no runoff from the IA. 

Smart Ditch, located south of Woman Creek, is also hydrologically isolated from the IA. The D-series Ponds 
(D-1 and D-2) are located on Smart Ditch. This drainage and these ponds are not discussed in this report. 
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3. HYDROLOGIC DATA 0 
3.1 DATA PRESENTATION 

3.1.1 

The data obtained at a continuous surface-water gaging station on a stream or conveyance, such as an irrigation 
ditch, consist of a continuous record of stage4, individual measurements of discharge throughout a range of 
stages, and notations regarding factors that might affect the relation of stage to discharge. These data, together 
with supplemental information such as climatological records, are used to compute daily mean discharges. 

Continuous records of stage are obtained with electronic recorders that store stage values at selected time 
intervals or secondarily with radio-telemetry data-collection platforms that transmit near real-time data at selected 
time intervals to a central database for subsequent processing. Direct field measurements of discharge are made 
with current meters, using methods adapted by the USGS as a result of experience accumulated since 1880, or 
with flumes or weirs that are calibrated to provide a relation of observed stage to discharge. These methods are 
described by Carter and Davidian (1968) and by Rantz and others (1982). 

In computing discharge records for non-standard flow-control devices, results of individual measurements are 
plotted against the corresponding stage, and stagedischarge relation curves are constructed. From these curves, 
rating tables indicating the computed discharge for any stage within the range of the measurements are prepared. 
For standard devices (e.g. flumes, weirs), rating tables indicating the discharge for any stage within the range of 
the device are prepared based on the geometry of the device. If it is necessary to define extremes of discharge 
outside the range of the device, the curves can be extended using: (1) Logarithmic plotting; (2) velocity-area 
studies; (3) results of indirect measurements of peak discharge, such as slope-area or contracted-opening 
measurements, and computations of flow over dams or weirs; or (4) step-back-water techniques. 

Daily mean discharges are computed by averaging the individual discharge measurements using the stage- 
discharge curves or tables. If the stagedischarge relation is subject to change because of frequent or continual 
change in the physical features that form the control, the daily mean discharge is determined by the shifting- 
control method, in which correction factors based on the individual discharge measurements and notes by the 
personnel making the measurements are applied to the gage heights before the discharges are determined from 
the curves or tables. This shifting-control method also is used if the stage-discharge relation is changed 
temporarily because of aquatic vegetation growth or debris on the control. For some gaging stations, formation 
of ice in the winter can obscure the stage-discharge relations so that daily mean discharges need to be estimated 
from other information, such as temperature and precipitation records, notes of observations, and records for 
other gaging stations in the same or nearby basins for comparable periods. 

For most gaging stations, there may be periods when no gage-height record is obtained or the recorded gage 
height is so faulty that it cannot be used to compute daily mean discharge or contents. This record loss occurs 
when recording instruments malfunction or otherwise fail to operate properly, intakes are plugged, the stilling 
well is frozen, or various other reasons. For such periods, the daily discharges are estimated from the recorded 
range in stage, previous or following record, discharge measurements, climatological records, and comparison 
with other gaging-station records from the same or nearby basins. Information explaining how estimated daily 
discharge values are identified in gaging-station records is provided in the “Identifying Estimated Daily 
Discharge” section below. 

3.1.2 Data Presentation 

The information published for each continuous-record surface-water gaging station consists of six parts: the 
station description; a map showing the drainage area for the station; a plot of the daily mean discharge for the 
water year(s); a table of daily mean discharge values for the water year with summary data; a tabular statistical 

Discharge Data Collection and Computation 

0 
Stage is the water level (in units such as feet or meters) in a conveyance structure. 
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summary of monthly mean discharge data for the water year; and a summary statistics table that includes 
statistical data of annual discharge and runoff. The tables are included in Appendix A: Hydrologic Data, while 
the other information is presented below. 

3.1.3 Station Description 

The station description provides, under various headings, descriptive information included gaging-station 
location, drainage area, period of record, and gage information. The following information is provided: 

LOCATION - This entry provides the gaging-station state plane coordinates and geographic location. Gaging 
station state plane coordinates were obtained by GPS or digitized from RFETS GIS coverages. 

DRAINAGE AREA - This entry provides the drainage area (in acres) of the gaged basin. If, because of unusual 
natural conditions or artificial controls, some part of the basin does not contribute flow to the total flow measured 
at the gage, the noncontributing drainage area also is identified. Drainage area is usually measured using digital 
techniques and the most accurate maps available. Because the type of map available might vary from one 
drainage basin to another, the accuracy of digitized drainage areas also can vary. Drainage areas are updated as 
better maps become available. Some of the gaging stations included in this report measure stage and discharge in 
channels that convey water to or from reservoirs or other features; these channels might have little or no 
contributing drainage area. Drainage areas in this report were provided by RFETS GIS coverages. 

PERIOD OF RECORD - This entry provides the period for which the Site has been collecting records at the 
gage. This entry includes the month and year of the start of collection of hydrologic records by the Site and the 
words “to current year” if the records are to be continued into the following year. 

GAGE - This entry provides the type of gage currently in use; and a condensed history of the types and locations 
of previous gages. 

3.1.4 Daily Mean Discharge Values 

The daily mean discharge values computed for each gaging station during a water year are listed in the body of 
the data tables in Appendix A. In the monthly “FLOW RATE’ summary part of the table, the line headed 
“AVERAGE’ lists the average discharge, in cubic feet per second, during the month; and the lines headed 
“MAXIMUM” and “MINIMUM” list the maximum and minimum daily mean discharges for each month. Total 
discharge for the month also is expressed in cubic feet (“CUBIC FEET”), gallons (“GALLONS”), and acre-feet 
(“ACRE-FEET”). The term “PARTIAL DATA” denotes a month with incomplete data. 

3.1.5 Summary Statistics 

A section of the table titled ANNUAL SUMMARIES FOR WY02 follows the monthly mean data section. This 
section provides a statistical summary of annual discharge flow rates and volumes for the labeled water year. 
The applicable units are to the left of the table value. The term “PARTIAL, DATA” denotes a year with 
incomplete data. 

3.1.6 Identifying Estimated Daily Discharge 

Estimated daily discharges published in waterdischarge tables and figures of this annual report are identified by 
italicizing individual daily values or through colorcoding in hydrographs. 

3.1.7 Other Records Available 

Information used in the preparation of the records in this report, such as discharge-measurement notes, gage- 
height records, and rating tables, are on file at the Site. Information on the availability of the unpublished 
information or on the published statistical analyses is available from RFETS personnel involved with data 
collection at the Site. 

November 2003 3-2 



EXPLANATION 
F- Automdtod Monitoring Station 

Normal Uncontrolled Runoff Pathway - >  

-"'- Normal Controlled Flow Pathway 

Standard Mop Features 
0 Buildings and other struotures 

,-l Demolished buildings and -. Other Structurac 

Paved road6 fill 

Solar Evaporation Ponde ISEPs) 

0 ldkea and ponds 
- Streams. ditches. or other 

drainage features 

Fences and other barriers 

Pavdd roads 

D in  roads 

= 

-.- 

OATA SOURCE EASE FEATURES: 
Buildin&, Iancas, hvdmgrephy. mads and ochar 
s f m c : u ~  from 1994 nand IN-ovar data 
capcurad by EGBG RSL. 186 kgm. 
Oigitizad Imm :ha orrhophorogreph 1/95 

NOTES 
Ths nionirorin IOC~UQW flow und rnrmoil 
wath~ays on tRi,  m o p x e  npporimartl ami. 
as smh, 318 not inrendod II) ncc~aalily 
ponray rha true locations oI theso ~SIIUIC).. 
lhis echsmario has been modifhd to doarty 
idantify tho rsbrionships barneon t b  
surfzoo w t m  map fsaiums. 

'd , 

I 
4- n 

US.  Department of Energy 

Rocky Flats Environmental Technology Site 

018 Dept. 90b8657707 

Nmmba lB.2om 



Figure 3-2 
WlFlETS Industrial Area 

Water Routing 
Schematic 

Water Year 2002 

EXPLANATION 
Automated Monitoring Station 

’-’ Normal Uncontrolled Runoff Pathway 

” Normal Controlled Flow Pathway 

Standard Map Features 

Buildings and other atruotures 

-1 Demolished buildings and 
- 

Other Struotures 

Paved roads fill 

Solar Evaporation Ponds (SEPs) 

0 Lakss and ponds 
Streams. ditches. or other 
drainage featurea 

Fsnces and other barriers 

Paved roads 

Dirt roads 

- 

- 
DATA &iidin&s, SOURCE lances. E4SE hydmgrephy, FEATURES: mede end orhar 

8tmcruta.s imm 1994 nand ily-over data 
oaprurad by EG8)G RSL, Leb Ugsr 
Digiczad imm tha orrhophorographs. 1/95 

NOTES: 
The monitotin locations flow a r d  runnoff 
mthwayc mrf& mapar; approxlmato and. 
116 such. a m  roo8 inronded 10 iccuratoly 
wtrnv the truulocationsof theso fostwoe. 
idsnrifv lhcacohsmatbhashennmoditidtode3rty the r&liowfGp b e t w e n  rhs 

6urtaca b v a w  map features. 

US.  Dspartment of Energy 

Rocky Flats Environmental Technology Site 

a18 Daw 5 0 b S 6 5 7 7 0 7  

iwd bv: W d  lor: 

N o l s n k l a . 2 w J  



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

0 3.2 DISCHARGE DATA SUMMARIES 

The following section provides information on all automated surface-water monitoring locations at RFETS 
operating during Water Year 2002. Some locations do not have continuous flow record; they were operated only 
to collect automated surface-water samples for laboratory analysis. For locations with continuous flow 
measurement, graphical discharge summaries are given below. Numerical discharge values are included in the 
tables in Appendix A. The hydrologic routing diagrams for the locations included in this report are given in 
Figure 3-1 and Figure 3-2. 

3.2.1 Sitewide Discharge Summary 

Discharge summaries for the three major Site drainage areas (Walnut, Woman, and Rock Creeks) are given in 
Figure 3-3 and Figure 3 4 .  Walnut Creek flows are measured at GS03, Woman Creek flows are measured at 
GSO1, and Rock Creek flows are measured at GS04. Figure 3-5 shows the relative total WY97-02 discharge 
volumes from the major Site drainages as measured at GSO1, GS03, and GS04. 
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Figure 3-3. Annual Discharge Summary from Major Site Drainages: WY97-02. 
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Figure 3-4. Relative Total Discharge Summary from Major Site Drainages: WY97-02. 

Figure 3-5. Map Showing Relative WY97-02 Discharge Volumes for Selected Gaging Stations. 
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3.2.2 Detention Ponds Discharge Summary 

Figure 3-6 and Figure 3-7 show the relative annual detention ponds inflows and outflows, respectively. Due to 
the routine WY97 pump transfers of Pond B-5 water to Pond A-4, the volumes for the A- and B-Series ponds are 
combined. Figure 3-5 shows the relative total WY97-02 discharge volumes from the detention ponds (as 
measured at GS08, GS11, and GS31) and from the major IA drainages to the ponds (as measured at GS10, 
SW027, SW093, and the WWTP [995POE]). Pond inflows do not necessarily equal outflows for any given year 
due to the storage of water in the ponds across water years. 
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Figure 3-6. Detention Pond Inflows: WY97-02. 
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Figure 3-7. Detention Pond Outflows: WY97-02. 
* 

November 2003 3- 7 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

3.2.3 GSO1: Woman Creek at Indiana Street 

Location 

Woman Creek 200’ upstream of Indiana Street; State Plane: 2093820; 744894 

Drainaae Area 
0 The basin includes the Woman Creek drainage and southern portions of the IA; areas west of 

Highway 93 also contribute runoff (total drainage acreage undetermined) 

IA Areas tributary to GSOl: 900,800,600, and 400 0 

Period of Record 

September 16, 1991 to current year 

Gaae 

Water-stage recorder and 18” Parshall flume (flume is located just east of Indiana Street, 
sampling conducted on Site property); prior to 3/24/98 flow measurement was at the onsite 
sampling location on 9” Parshall flume 

Figure 3-8. Map Showing GSOl Drainage Area. 

0 

* 

a 
November 2003 3-8 



0 a RF/EMM/WP-03-SWMANLRPT 9 . UN 
Final Automated Surface- Water Monitorina ReDort: Water Year 2002 

2 ,  

1.8 

1.6 

w 1.4 
8 

t 

9 
a - 1.2 a 

a w 
r 
0 
UJ 

$ 0.6 

E 0.4 

0.2 

0 

Figure 3-9. WY02 Mean Daily Hydrograph at GSOI: Woman Creek at Indiana Street. 
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Figure 3-10. WY97-02 Mean Daily Hydrograph at GSO1: Woman Creek at Indiana Street. 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

3.2.4 GS02: Mower Ditch at Indiana Street 

Location 

Mower Ditch 200’ upstream of Indiana Street; State Plane: 2093817; 746302 

Drainaue Area 

0 

0 

The basin includes areas upgradient of Mower Ditch (total of 157.7 acres) 

IA Areas draining to GS02: none 

Period of Record 

9/16/91 to current year 

Gage 

Water-stage recorder and 9’’ Parshall flume; weir insert installed 3/8/99 

Figure 3- 1 1. Map Showing GS02 Drainage Area. 
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Figure 3-12. WY02 Mean Daily Hydrograph at GS02: Mower Ditch at Indiana Street. 
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Figure 3-13. WY97-02 Mean Daily Hydrograph at GS02: Mower Ditch at Indiana Street. 
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3.2.5 GS03: Walnut Creek at Indiana Street 

Location 

Walnut Creek at Flume Pond outlet upstream of Indiana Street; State Plane: 2093606; 753652 

D?ainaae Area 
e The basin includes the Walnut Creek drainage and the majority of the IA; areas west of Highway 

93 also contribute runoff (total drainage acreage undetermined) 

IA Areas draining to GS03: all Areas e 

Period of Record 

9/2/9 1 to current year 

Gaae 

Water-stage recorder and parallel 6” and 36” Parshall flumes 

Figure 3-14. Map Showing GS03 Drainage Area. 
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Figure 3-15. WY02 Mean Daily Hydrograph at GS03: Walnut Creek at Indiana Street. 
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Figure 3-1 6. WY97-02 Mean Daily Hydrograph at GS03: Walnut Creek at Indiana Street. 
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3.2.6 GS04: Rock Creek at Highway 128 
m 

Location 

Rock Creek 200’ upstream of box culvert under Route 128; State Plane: 2085552; 758149 

Drainaae Area 

0 The basin includes the Rock Creek basin; total drainage acreage undetemined 

0 IA Areas draining to GS04: none 

Period of Record 

9/27/9 1 to current year 

Gage 

Water-stage recorder and 9” Parshall flume; weir insert installed 3/4/99 

Figure 3-1 7. Map Showing GS04 Drainage Area. 
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Figure 3-18. WY02 Mean Daily Hydrograph at GS04: Rock Creek at Highway 128. 
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Figure 3-19. WY97-02 Mean Daily Hydrograph at GS04: Rock Creek at Highway 128. 
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3.2.7 GS05: Woman Creek at West Fenceline 

Location 

Woman Creek east of west Site boundary; State Plane: 2078428; 747260 

Drainaqe Area 

0 The basin includes a portion of the Woman Creek drainage; areas west of Highway 93 also 
contribute runoff (total drainage acreage undetermined) 

IA Areas draining to GS05: none 0 

Period of Record 

9/23/9 1 to current year 

Gaae 

Water-stage recorder and 9” Parshall flume 

Figure 3-20. Map Showing GS05 Drainage Area. 
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Figure 3-21. WY02 Mean Daily Hydrograph at GS05: North Woman Creek at West Fenceline. 
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Figure 3-22. WY97-02 Mean Daily Hydrograph at GS05: North Woman Creek at West Fenceline. 
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3.2.8 GS06: Owl Branch at West Fenceline 

Location 

Owl Branch east of west Site boundary; State Plane: 2078449; 745968 

Drainacre Area 

0 

0 

The basin includes the Owl Branch of Woman Creek (total drainage acreage undetermined) 

IA Areas draining to GS06: none 

Period of Record 

9/23/9 1 to current year 

Gaqe 

Water-stage recorder and 6” Parshall flume; weir insert installed 11/13/96 

Figure 3-23. Map Showing GS06 Drainage Area. 
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Figure 3-24. WY02 Mean Daily Hydrograph at GS06: South Woman Creek at West Fenceline. 
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3.2.9 GS08: South Walnut Creek at Pond 8-5 Outlet 

Location 

South Walnut Creek at Pond B-5 outlet; State Plane: 2089779; 752234 

Drainage Area 

0 The basin includes the South Walnut Creek drainage and southern portions of the IA (total of 
262.7 acres); Pond B-1 is normally pump transferred to Pond B-2, with Pond B-2 normally pump 
transferred to Pond A-2 

IA Areas draining to GS08: 900, 800,700,500,600,400, 300 and 100 0 

Period of Record 

3/23/94 to current year 

Gaue 

Water-stage recorder and 24" Parshall flume 

Figure 3-26. Map Showing GS08 Drainage Area. 
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Figure 3-27. WY02 Mean Daily Hydrograph at GS08: South Walnut Creek at Pond B-5 Outlet. 
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Figure 3-28. WY97-02 Mean Daily Hydrograph at GS08: South Walnut Creek at Pond B-5 Outlet. 
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Location 

South Walnut Creek above B-1 Bypass; State Plane: 2086741,750326 

Drainaue Area 

The basin includes the central and southern portions of the IA (total of 166.6 acres) 

IA Areas draining to GS10: 900,800,700,600,500,400,300, and 100 

Period of Record 

4/1/93 to current year 

Gaue 

Water-stage recorder and 9” Parshall flume 

Figure 3-29. Map Showing GSlO Drainage Area. 
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Figure 3-30. WY02 Mean Daily Hydrograph at GS10: South Walnut Creek at B-1 Bypass. 
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Figure 3-37. WY97-02 Mean Daily Hydrograph at GS70: South Walnut Creek at B-1 Bypass. 
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3.2.1 1 GS11: North Walnut Creek at Pond A-4 Outlet 

Location 

North Walnut Creek at Pond A 4  outlet; State Plane: 2089934,753267 

Drainage Area 
e The basin includes the North Walnut Creek drainage, the Landfill Pond (pump transferred to A- 

Series ponds), Ponds B-1 and B-2 (normally pump transferred to Pond A-2), and northern 
portions of the IA (total of 467.6 acres) 

IA Areas draining to GS11: 900,700,300, and 100 e 

Period of Record 

5/12/92 to current year 

Gage 

Water-stage recorder and 24" Parshall flume 

Figure 3-32. Map Showing GS11 Drainage Area. 
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Figure 3-33. WY02 Mean Daily Hydrograph at GS11: North Walnut Creek at Pond A 4  Outlet. 
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Figure 3-34. WY97-02 Mean Daily Hydrograph at GS11: North Walnut Creek at Pond A-4 Outlet. 
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3.2.12 GS12: North Walnut Creek at Pond A-3 Outlet 

Location 

North Walnut Creek at Pond A-3 outlet; State Plane: 2088569,752633 

Drainage Area 

0 The basin includes the North Walnut Creek drainage, the Landfill Pond (pump transferred to A- 
Series ponds), Ponds B-1 and B-2 (normally pump transferred to Pond A-2), and northern 
portions of the IA (total of 433.3 acres) 

IA Areas draining to GS12: 900,700, 300, and 100 0 

Period of Record 

5/13/92 to current year 

Gaqe 

Water-stage recorder and 30” Parshall flume 

Figure 3-35. Map Showing GS12 Drainage Area. 
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Figure 3-36. WY02 Mean Daily Hydrograph at GS12: North Walnut Creek at Pond A-3 Outlet. 
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Figure 3-37. WY97-02 Mean Daily Hydrograph at GS12: North Walnut Creek at Pond A-3 Outlet. 
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I 

3.2.1 3 GS16: Antelope Springs 

Location 

Antelope Springs Creek in southern BZ; State Plane: 2083406,746659 

Drainaae Area 
e The basin includes the Antelope Springs Creek drainage (total of 104.7 acres) 

e IA Areas draining to GS 16: none 

Period of Record 

4/8/93 to current year 

Gaae 

Water-stage recorder and 6” Parshall flume; 6” Parshall 
11/30/98 

flume 150’ downstream prior to 
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a 
RF/EMM/WP-O3-SWMANLRPT02. UN 

Final Automated Surface- Water Monitorinn ReDort: Water Year 2002 

Date 

Figure 3-39. WY02 Mean Daily Hydrograph at GS16: Antelope Springs. 
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Figure 3-40. WY97-02 Mean Daily Hydrograph at GS16: Antelope Springs. 

November 2003 m 3-40 0 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

3.2.14 GS22: 400 Area Outfall to SID 

Location 

400 Area outfall to SID; State Plane: 2082678, 747820 

Drainage Area 

e 

e 

The basin includes a portion of the southern IA (total of 17.2 acres) 

IA Areas draining to GS22: 400 and 100 

Period of Record 

4/18/95 - 10/1/96; 1/7/00 to current year 

Gaue 

Water-stage recorder and 1.5’ H-flume 

Figure 3-4 1. Map Showing GS22 Drainage Area. 
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Figure 3-42. WY02 Mean Daily Hydrograph at GS22: 400 Area Outfall to SID. 

3-42 o 



e 0 RF/EMM/WP-03-SWMANLRPTO 9 . UN 
Final Automated Surface- Water Monitoring ReDort: Water Year 2002 

0.9 

0.8 

$ 0.7 
8 

2 0.5 n 
5 
c 0.4 
Q) 
0 

c 
0 
v) 

0.3 

5 0.2 

0.1 

0.0 

I Date 

Figure 3-43. WY00-02 Mean Daily Hydrograph at GS22: 400 Area Outfall to SID. 
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3.2.1 5 GS27: Building 889/884 Subdrainage Area 

Location 

Building 8891884 subdrainage area; State Plane: 2083703,749242 

Drainaae Area 

The basin includes the 8891884 area (total of 0.4 acres) 

IA Areas draining to GS27: 800 

Period of Record 

3/9/95 to current year 

Gase 

Water-stage recorder and 2” cutthroat flume 

-7 

0 

Figure 3-44. Map Showing GS27 Drainage Area. 
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Figure 3-45. WY02 Mean Daily Hydrograph at GS27: Building 8891'884 Subdrainage Area. 
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Figure 3-46. WY97-02 Mean Daily Hydrograph at GS27: Building 889/884 Subdrainage Area. 
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3.2.16 GS28: 0 
Location 

Ditch NW of B865 draining to Central Ave. Ditch; State Plane: 2083072,749156 

Drainaue Area 

e 

e 

The basin includes an area surrounding B883 and west of B865 (total of 2.8 acres) 

IA Areas draining to GS28: 800 

Period of Record 

2/19/02 to current year 

Gage 

Water-stage recorder and 3” Parshall flume 

Ditch NW of B865 

i Central Avenue \ 

0 
November 2003 

Figure 3-47. Map Showing GS28 Drainage Area. 
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Figure 3-48. WY02 Mean Daily Hydrograph at GS28: Ditch NW of B865. 
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~* 3.2.17 GS31: Woman Creek at Pond C-2 Outlet 

Location 

Pond C-2 outlet; State Plane: 2089262,747515 

Drainage Area 

0 The basin includes a portion of the southern IA draining to the SID and the area surrounding 
Pond C-2 (total of 240.1 acres) 

IA Areas draining to GS31: 900,800,600,400, and 100 0 

Period of Record 

10/1/96 to current year 

Gaae 

Water-stage recorder and 24" Parshall flume 

Figure 3-49. Map Showing GS31 Drainage Area. 
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Figure 3-50. WY02 Mean Daily Hydrograph at GS31: Woman Creek at Pond C-2 Outlet. 
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3.2.18 GS32: Building 779 Subdrainage Area 

Location 

B779 area outfall; State Plane: 2084700,75 1262 

Drainage Area 

0 

0 

The basin includes the B779 subdrainage (total of 5.6 acres) 

IA Areas draining to GS32: 700 

Period of Record 

1/3 1/97 to current year 

Gage 

No flow measurement at GS32 

Figure 3-52. Map Showing GS32 Drainage Area. 
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3.2.19 GS33: No Name Gulch at Walnut Creek 

Location 

No Name Gulch at Walnut Creek; State Plane: 2090209,753621 

Drainaae Area 

0 The basin is the No Name Gulch drainage not including the Landfill Pond which is pump 
transferred to the A-Series Ponds (total of 245.8 acres) 

IA Areas draining to GS33: none 0 

Period of Record 

9/16/97 to current year 

Gaae 
Water-stage recorder and 9.5” Parshall flume 

Figure 3-53. Map Showing GS33 Drainage Area. 

November 2003 3-53 



RF/EMM/WP-034 WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

1.0 I I 
0.9 

0.1 

0.0 I I I I I I I I I I I I 

c v 

Q s 
7 

cu 
Q 
v \ 
v- s 

cu 
B 
7 
\ 
c9 

cu 
B 
v \ 

Date 

cu B cu 
Q 
v \ 
(D 

cu 
Q 
7 \ 

b 

cu 
Q 
7 \ 

cn 

cu 
B 

Figure 3-54. WY02 Mean Daily Hydrograph at GS33: No Name Gulch at Walnut Creek. 

3-54 



0 RF/EMM/WP-03-SWMANLRPTO 9 . UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

3.0 

2.5 
U 
C 

8 
$ & 2.0 
a 

2 1.5 
P 

E 1.0 
Q r 
0 
u) 

0.5 
E 

0.0 

Date 

Figure 3-55. WY98-02 Mean Daily Hydrograph at GS33: No Name Gulch at Walnut Creek. 
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3.2.20 GS35: McKay Ditch at Walnut Creek 

Location 

McKay Ditch at Walnut Creek; State Plane: 2091379,754062 

Drainaqe Area 

Cree e The basin includes the McKay Ditch and areas ,west of the ,,,e up to Coa (total drainage 
acreage undetermined). Completed in the summer of 1999, the McKay Bypass pipeline diverts 
water from McKay Ditch upstream of GS35 (Figure 3-1). The diverted water flows around lower 
Walnut Creek to Great Western Reservoir. Small flows are still allowed to reach GS35 as habitat 
enhancement, and all flow can be diverted to GS35 at any time. 

IA Areas draining to GS35: 100 e 

Period of Record 

9/18/97 to current year 

Gage 

Water-stage recorder and 36" contracted rectangular weir 

a Figure 3-56. Map Showing GS35 Drainage Area. 
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Figure 3-57. WY02 Mean Daily Hydrograph at GS35: McKay Ditch at Walnut Creek. 
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3.2.21 GS38: Central Avenue Ditch at Eighth Street 
0 

Location 

Central Avenue Ditch at Eighth Street; State Plane: 2083684,749289 

Drainage Area 

e 

0 

The basin includes a portion of the southwestern IA (total of 40.7 acres) 

IA Areas draining to GS38: 600,400, and 100 

Period of Record 

1/28/98 to current year 

Gage 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-59. Map Showing GS38 Drainage Area. 
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Figure 3-60. WY02 Mean Daily Hydrograph at GS38: Central Avenue Ditch at Eighth Street. 
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Figure 3-61. WY98-02 Mean Daily Hydrograph at GS38: Central Avenue Ditch at Eighth Street. 
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3.2.22 GS39: 903/904 Pad Subdrainage Area 

Location 

Ditch NW of 903 Pad; State Plane: 2085175,749286 

Drainaae Area 
e The basin includes a portion of the Contractor Yard, the 904 Pad, and the west side of the 903 

Pad (total of 8.1 acres) 

IA Areas draining to GS39: 900 0 

Period of Record 

1/15/98 to current year 

Gaae 

Water-stage recorder and 1’ H-flume 

Figure 3-62. Map Showing GS39 Drainage Area. 
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Figure 3-63. WY02 Mean Daily Hydrograph at GS39: 903/904 Pad Subdrainage Area. 
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Figure 3-64. WY98-02 Mean Daily Hydrograph at GS39: 9031904 Pad Subdrainage Area. 
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3.2.23 GS40: South Walnut Creek East of 750 Pad a 
Location 

700 Area outfall to North Walnut Creek east of 750 Pad; State Plane: 2084748,749938 

Drainage Area 

a 

a 

The basin includes a portion of the 700 Area inside the PA (total of 24.4 acres) 

IA Areas draining to GS40: 700 

Period of Record 

3/4/98 to current year 

Gaue 

Water-stage recorder and 1’ Parshall flume 

Figure 3-65. Map Showing GS40 Drainage Area. 
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Figure 3-66. WY02 Mean Daily Hydrograph at GS40: South Walnut Creek East of 750 Pad. 
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3.2.24 GS41: Unnamed Gulch Tributary to Walnut Creek Southwest of GS03 

Location 

Small gulch SW of GS03; State Plane: 2093 188,753472 

Drainaqe Area 

The basin includes the gulch only (total of 13.6 acres) 

IA Areas draining to GS41: none 

Period of Record 

6/10/98 to current year 

Gaue 

Water-stage recorder and 0.5’ H-flume 

Figure 3-68. Map Showing GS41 Drainage Area. 
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Figure 3-69. WY02 Mean Daily Hydrograph at GS41: Unnamed Walnut Creek Tributary. 
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3.2.25 GS42: 
0 

Unnamed Gulch Tributary to the SID North of SW027 

Location 

Unnamed gulch tributary to the SID north of SW027; State Plane: 2088476,748237 

Drainaue Area 
a 

a 

The basin includes a portion of the West Access Road (total of 45.2 acres) 

IA Areas draining to GS42: none 

Period of Record 

6/23/98 to current year 

Gage 

Water-stage recorder and 3” Parshall flume 

Figure 3-71. Map Showing GS42 Drainage Area. 
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Figure 3-72. WY02 Mean Daily Hydrograph at GS42: Unnamed Gulch Tributary to SID. 
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Figure 3-73. WY98-02 Mean Daily Hydrograph at GS42: Unnamed Gulch Tributary to SID. 
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3.2.26 GS43: Building 886 Subdrainage Area 

Location 

B886 subdrainage; State Plane: 20845 13,749206 

Drainaae Area 

The basin includes the areas surrounding B886 (total of 1.1 acres before 4/02; 3.2 acres after 
4/02) 

0 

IA Areas draining to GS43: 800 

Demolition of B886 and subsequent regrading was completed in May 2002. The demolition of 
the building, re-grading of the GS43 drainage area, and construction of a ditch east from B865 
resulted in significant changes to the drainage area. As such, a map is provided below for each 
configuration. 

Period of Record 

6/1/99 to current year 

Gaae 

Water-stage recorder and 0.75’ H-flume 

Figure 3-74. Map Showing GS43 Drainage Areas. 
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Figure 3-75. WY02 Mean Daily Hydrograph at GS43: 8886 Subdrainage. 
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Figure 3-76. WY99-02 Mean Daily Hydrograph at GS43: B886 Subdrainage. 

November2 03 Y 3 - 7 6 ~  



RF/EMM/WP-03-SWMANLRPT02. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

3.2.27 GS44: Ditch West of B771 North of l771L 0 
Location 

End of corrugated metal pipe (cmp) between T77 

Drainatye Area 

L and T77 F; State Plane: 208341 1,751 100 

0 

0 

The basin includes areas on the west side of B771 (total of 4.1 acres) 

IA Areas draining to GS44: 700 

Period of Record 

10/4/00 to current year 

Gaue 

Water-stage recorder and 1.0’ H-flume 

Figure 3-77. Map Showing GS44 Drainage Area. 

November 2003 3- 77 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

0.12 I 

Estimated Record 

cu e 
s 

Date 

Figure 3-78. WY02 Mean Daily Hydrograph at GS44: Ditch West of 8771 North of 7771L. 
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Figure 3-79. WYO1-02 Mean Daily Hydrograph at GS44: Ditch West of 6771 North of T77lL. 
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3.2.28 GS45: Upper Church Ditch at West Gravel Pits 

Location 

Upper Church Ditch at West Gravel Pits; State Plane: 2076006,748922 

Drainaae Area 
0 The basin includes areas tributary to Upper Church Ditch west of the Site (total drainage acreage 

undetermined) 

IA Areas draining to GS45: none 0 

Period of Record 

4/10/00 to current year 

Gase 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-80. Map Showing GS45 Drainage Area. 
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Figure 3-81. WY02 Mean Daily Hydrograph at GS45: Upper Church Ditch at West Gravel Pits. 
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Figure 3-82. WOO-02 Mean Daily Hydrograph at GS45: Upper Church Ditch at West Gravel Pits. 
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’ 3.2.29 GS46: McKay Ditch at West Gravel Pits 

Location 

McKay Ditch at West Gravel Pits; State Plane: 2076099,748941 

Drainaue Area 
e The basin includes areas tributary to McKay Ditch west of the Site (total drainage acreage 

undetermined) 

IA Areas draining to GS46: none 0 

Period of Record 

4/11/00 to current year 

Gaue 

Water-stage recorder and 9.5” Parshall flume 

Figure 3-83. Map Showing GS46 Drainage Area. 
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Date 

Figure 3-84. WY02 Mean Daily Hydrograph at GS46: Upper Church Ditch at West Gravel Pits. 
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Figure 3-85. WOO-02 Mean Daily Hydrograph at GS46: Upper Church Ditch at West Gravel Pits. 
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3.2.30 GS49: Ditch Northwest of 6566 

Location 

Ditch Northwest of B566; State Plane: 2083292,750652 

Drainage Area 

0 

0 

The basin includes areas on west side of B776 (total of 3.3 acres) 

IA Areas draining to GS49: 500,700 

Period of Record 

12/29/00 to current year 

Gaue 

Water-stage recorder and 6” Parshall flume 

Figure 3-86. Map Showing GS49 Drainage Area. 
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Figure 3-87. WY02 Mean Daily Hydrograph at GS49: Ditch Northwest of B566. 
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Figure 3-88. WYO1-02 Mean Daily Hydrograph at GS49: Ditch Northwest of 8566. 
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3.2.31 GS50: Ditch Northeast of 6990 

Location 

Ditch northeast of B990; State Plane: 2085760,750441 

Drainaue Area 
0 The basin includes areas surrounding the Solar Ponds (total of 4.1 acres) 

0 IA Areas draining to GS50: 700,900 

Period of Record 

3/28/01 to current year 

Gaue 
Water-stage recorder and 6” Parshall flume 

Figure 3-89. Map Showing GS50 Drainage Area. 
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Figure 3-90. WY02 Mean Daily Hydrograph at GSO: Ditch Northeast of 8990. 
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Figure 3-91. WY01-02 Mean Daily Hydrograph at GS50: Ditch Northeast of B990. 
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3.2.32 GS51: Ditch South of 903 Pad 

Location 

Ditch south of 903 Pad; State Plane: 2086295,748107 

Drainaae Area 

The basin includes an area south and east of the 903 Pad (total of 3.9 acres) 

IA Areas draining to GS5 1: 900 

Period of Record 

8/13/01 to current year 

Gaue 

Water-stage recorder and 0.75’ H-flume 

Figure 3-92. Map Showing GS51 Drainage Area. 
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Figure 3-93. WY02 Mean Daily Hydrograph at GS51: Ditch South of 903 Pad. 
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Figure 3-94. WYOl-02 Mean Daily Hydrograph at GS51: Ditch South of 903 Pad. 
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3.2.33 GS52: Drainage Swale Southeast of 903 Pad 
0 

Location 

Drainage Swale Southeast of 903 Pad; State Plane: 2086715,748043 

Drainage Area 
e 

e 

The basin includes a swale south and east of the 903 Pad (total of 4.3 acres) 

IA Areas draining to GS52: 900 

Period of Record 

7/26/0 1 to current year 

Gaae 

Water-stage recorder and 0.6’ HS-flume 

Figure 3-95. Map Showing GS52 Drainage Area. 
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Figure 3-96. WY02 Mean Daily Hydrograph at GS52: Drainage Swale Southeast of 903 Pad. 
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Figure 3-97. WYO1-02 Mean Daily Hydrograph at GS52: Drainage Swale Southeast of 903 Pad. 
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3.2.34 GS53: Drainage Swale Southeast of 903 Pad 

Location 

Drainage Swale Southeast of 903 Pad; State Plane: 2087071,748074 

Drainacre Area 

0 

0 

The basin includes a swale south and east of the 903 Pad (total of 10.1 acres) 

IA Areas draining to GS53: 900 

Period of Record 

8/1/01 to current year 

Gage 

Water-stage recorder and 0.6’ HS-flume 

Figure 3-98. Map Showing GS53 Drainage Area. 
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Figure 3-99. WY02 Mean Daily Hydrograph at GS53: Drainage Swale Southeast of 903 Pad. 
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Figure 3-100. WYO1-02 Mean Daily Hydrograph at GS53: Drainage Swale Southeast of 903 Pad. 
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3.2.35 GS54: Drainage Swale East-Southeast of 903 Pad 
0 

Location 

Drainage Swale East-Southeast of 903 Pad; State Plane: 2087476,748188 

Drainage Area 
e 

e 

The basin includes a swale south and east of the 903 Pad (total of 9.5 acres) 

IA Areas draining to GS54: 900 

Period of Record 

8/22/01 to current year 

Gaae 

Water-stage recorder and 0.6’ HS-flume 

Figure 3- 101. Map Showing GS54 Drainage Area. 
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Figure 3-102. WY02 Mean Daily Hydrograph at GS54: Drainage Swale East-Southeast of 903 Pad. 
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Figure 3-103. WYOI-02 'Mean Daily Hydrograph at GS54: Drainage Swale East-Southeast of 903 Pad. 
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3.2.36 GS55: Outfall to SID Draining 8881 Area 

Location 

Outfall of small wetland area south of B881; State Plane: 20841 12,747824 

Drainage Area 
0 

0 

The basin includes the entire area surrounding B881 (total of 14.8 acres) 

IA Areas draining to GS55: 800 

Period of Record 

4/8/02 to current year 

Gaue 

Water-stage recorder and 120' V-notch weir box 

Figure 3-104. Map Showing GS55 Drainage Area. 
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Figure 3-105. WY02 Mean Daily Hydrograph at GS55: Outfall to SID Draining B881 Area. 
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3.2.37 GS56: No Name Gulch 1350 feet Downstream of Landfill Pond 

Location 

No Name Gulch 1350ft below Landfill Pond; State Plane: 2085908,753385 

Drainaqe Area 

0 The basin includes the entire area surrounding the Present Landfill (total of 106.9 acres); water 
from the area draining directly to the Landfill Pond is normally pump transferred to the A-Series 
Ponds 

IA Areas draining to GS56: none 0 

Period of Record 

9/26/02 to current year 

Gaqe 

Water-stage recorder and 9-inch Parshall flume 

Figure 3-1 06. Map Showing GS56 Drainage Area. 
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Figure 3-107. WY02 Mean Daily Hydrograph at GS56: No Name Gulch 1350 feet Downstream of Landfill Pond. 
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3.2.38 GS57: Northeast Corner 6'h and Cottonwood 

Location 

Ditch NE of B444 area; State Plane: 2082847,749006 

Drainacre Area 
0 

0 

The basin includes the northeast portion of the 400 Area (total of 8.6 acres) 

IA Areas draining to GS57: 400 

Period of Record 

3/13/02 to current year 

Gacre 

Water-stage recorder and 9.5-inch Parshall flume 

Figure 3-108. Map Showing GS57 Drainage Area. 
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Date 
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Figure 3-109. WY02 Mean Daily Hydrograph at GS57: Northeast Corners" and Cottonwood. 
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3.2.39 GS58: Culverts NW of 8886 

Location 

Ditch below culverts N W  of B886 area; State Plane: 2084349,749255 

Drainage Area 

e Demolition of B886 and subsequent regrading was completed in May 2002. The demolition of 
the building, re-grading of the drainage area, and construction of a ditch east from B865 resulted 
in significant changes to the drainage area. As such, the location was removed on 8/26/02. 

The basin included the area between B865 and B886 (total of 2.2 acres) 

IA Areas draining to GS58: 800 

e 

e 

Period of Record 

31 19/02 to 8/26/02 

Gaqe 

No flow measurement at GS58 

' -  ' ,, / Drai;i'age , prior to\JKne 2002 

L 

Figure 3- 1 10. Map Showing GS58 Drainage Area. 
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3.2.40 SWOO9: McKay Bypass Upstream of West Diversion 

Location 

McKay Bypass upstream of West Diversion; State Plane: 2079449,750287 

Drainase Area 
e The basin includes areas tributary to Upper Church and McKay ditches (total drainage acreage 

undetermined) 

0 IA Areas draining to SWOO9: none 

Period of Record 

4/19/00 to current year 

Gaue 

Water-stage recorder and 1’ Parshall flume 

Figure 3- 1 1 1. Map Showing S WOO9 Drainage Area. 0 
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Figure 3-1 12. WY02 Mean Daily Hydrograph at SWOO9: McKay Bypass Canal Upstream of West Diversion. 
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Figure 3-1 13. W O O 4 2  Mean Daily Hydrograph at SWOO9: McKay Bypass Canal Upstream of West Diversion. 
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3.2.41 SW022: East End of Central Avenue Ditch 

Location 

East end of Central Ave. Ditch; State Plane: 2086438,749759 

Drainaae Area 
0 

0 

The basin includes the IA south of Central Ave. Ditch (total of 76.1 acres) 

IA Areas draining to SW022: 900,800,600,400, and 100 

Period of Record 

9/11/91 to current year 

Gaue 

Water-stage recorder and 9.5” Parshall flume 

Figure 3- 1 14. Map Showing S W022 Drainage Area. 
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Figure 3-1 15. WY02 Mean Daily Hydrograph at SW022: East End of Central Avenue Ditch. 
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Figure 3-1 16. WY97-02 Mean Daily Hydrograph at S W022: East End of Central Avenue Ditch. 
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Location 

East end of South Interceptor Ditch at Pond (2-2; State Plane: 2088515, 748067 

Drainage Area 

0 The basin includes the a portion of the southern IA and the area east of the inner fence and south 
of the East Access Rd. (total of 215.9 acres) 

IA Areas draining to SW027: 900,800,600, and 400 0 

Period of Record 

9/11/91 to current year 

Gage 

Water-stage recorder and dual, parallel 120' v-notch weirs 

Figure 3-1 17. Map Showing SW027 Drainage Area. 
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Figure 3-1 19. WY97-02 Mean Daily Hydrograph at SW027: South Interceptor Ditch at Pond C-2. 
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3.2.43 SW036: SID South of B664 Upstream of 400 Area Outfall 

Location , 

Drainaqe Area 

South Interceptor Ditch 500 feet downstream of Original Landfill; State Plane: 2082579,747762 

0 The basin includes the majority of the hillside south of the 400 Area north of the SID (total of 
16.4 acres) 

IA Areas draining to SW036: None 0 

Period of Record 

6/13/02 to current year 

Gase 

Water-stage recorder and 6-inch Parshall flume 

Figure 3-120. Map Showing S W036 Drainage Area. 
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Figure 3-121. WY02 Mean Daily Hydrograph at S W036: SID South of 8664 Upstream of 400 Area Outfall. 
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3.2.44 SW055: Ditch South of 903 Pad at Inner Fence 

Location 

Ditch South of 903 Pad at Inner Fence; State Plane: 2086059,748501 

Drainaqe Area 
0 The basin includes areas south and east of the 903 Pad (total of 17.3 acres) 

IA ' k e a s  draining to SW055: 900 0 

Period of Record 

5/22/01 to current year 

Gaae 

Water-stage recorder and 0.75' H-flume 

Figure 3-122. Map Showing S W055 Drainage Area. 
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Date 

Figure 3-123. WY02 Mean Daily Hydrograph at SW055: Ditch South of 903 Pad at lnner Fence. 
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Figure 3-124. WYO1-02 Mean Daily Hydrograph at SW055: Ditch South of 903 Pad at Inner Fence. 
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3.2.45 SWO91: North Walnut Creek Tributary Northeast of Solar Ponds 

Location 

North Walnut Creek tributary draining area NE of Solar Ponds; State Plane: 2086267.75 1775 

Drainaue Area 

The basin includes the area NE of the Solar Ponds (total of 10.2 acres) 

IA Areas draining to SWO91: 900 

Period of Record 

4/18/95 to current year 

Gaue 

Water-stage recorder and 6" cutthroat flume; 1.5' HLflume located 400 feet upstream prior to 
5/4/98. 

Figure 3- 125. Map Showing S WO9 1 Drainage Area. 
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Figure 3-126. WY02 Mean Daily Hydrograph at SWO91: North Walnut Creek Tributary Northeast of Solar Ponds. 
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Figure 3-127. WY97-02 Mean Daily Hydrograph at SWO91: North Walnut Creek Tributary Northeast of Solar Ponds. 
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3.2.46 SW093: North Walnut Creek 1300’ Upstream of A-1 Bypass 

Location 

North Walnut Creek 1300’ above A-1 Bypass; State Plane: 2085026,751720 

Drainaqe Area 
a The basin includes the northern portion of the PA and portions of the western IA sout.. (total of 

242.7 acres) 

IA Areas draining to SW093: 900,700,500, 300, and 100 a 

Period of Record 

9/11/91 to current year 

Gaae 

Water-stage recorder and 36” suppressed, rectangular, sharpcrested weir 

Figure 3-128. Map Showing S W093 Drainage Area. 
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Figure 3-129. WY02 Mean Daily Hydrograph at SW093: North Walnut Creek Upstream of A-1 Bypass. 
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Figure 3-130. WY97-02 Mean Daily Hydrograph at SW093: North Walnut Creek Upstream of A-1 Bypass. 
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3.2.47 SW118: North Walnut Creek 560' Upstream of Portal 3 
f 

Location 

North Walnut Creek west of Portal 3;,*State Plane: 2082961,751417 

Drainaae Area 

0 The basin includes the North Walnut Creek drainage west of the PA and downstream of the West 

IA areas draining to SW 118: 300 

. Diversion Ditch (total of 50.3 acres) 

0 

Period of Record 

9/11/91 to current year 

Gaae 

Water-stage recorder 169.5' sharp-crested, v-notch weir 

Figure 3- 13 1. Map Showing S W118 Drainage Area. 
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Figure 3-132. WY02 Mean Daily Hydrograph at SW118: North Walnut Creek Upstream of Portal 3. 
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Figure 3-133. WY97-02 Mean Daily Hydrograph at SWl 18: North Walnut Creek Upstream of Portal 3. 
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0 
3.2.48 SW119: Ditch Along PA Perimeter Road North of Solar Pond 2078 

Location 

Ditch along PA Perimeter Road north of Solar Pond 207B; State Plane: 2084723,751268 

Drainacre Area 

0 

0 

The basin includes areas north and east of the Solar Ponds (total of 7.8 acres) 

IA Areas draining to SW 119: 900 

Period of Record 

4/4/01 to current year 

Gaue 

Water-stage recorder and 9” Parshall flume 

Figure 3- 134. Map Showing S W119 Drainage Area. 
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Figure 3-135. WY02 Mean Daily Hydrograph at SWl19: Ditch Along PA Perimeter Road North of Solar Pond 2078. 
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Figure 3-136. WYO1-02 Mean Daily Hydrograph at SW119: Ditch Along PA Perimeter Road North of Solar Pond 2078. 
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@ 3.2.49 SW120: Ditch Along PA Perimeter Road North of Solar Pond 207A 

Location 

Ditch along PA Perimeter Rd. draining 771/774 area; State Plane: 2084682,751269 

Drainage Area 
e 

e 

The basin includes the northeast potion of the B771/774 subdrainage (total of 12.9 acres) 

IA Areas draining to SW 120: 700 

Period of Record 

3/14/00 to current year 

Gaue 
Water-stage recorder and 4” cutthroat flume 

Figure 3-137. Map Showing SW120 Drainage Area. 
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Figure 3-138. WY02 Mean Daily Hydrograph at SW120: PA Perimeter Road Ditch North of Solar Pond 207A. 
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Figure 3-139. WY00-02 Mean Daily Hydrograph at SW120: PA Perimeter Road Ditch North of Solar Pond 207A. 
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3.2.50 SW134: 

Location 

Rock Creek Tributary at Gravel Pits Northeast of West Gate 

Pump discharge outfall for gravel pits northeast of West Gate; State Plane: 2075942,750049 

Drainaae Area 

0 

0 

The basin includes the gravel pit areas that are pump discharged to Rock Creek 

IA Areas draining to SW 134: none 

Period of Record 

5/4/94 to current year 

G a e  

Water-stage recorder and 6" Parshall flume with weir insert 

Figure 3-140. Map Showing SW134 Location. 
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Figure 3-141. WY02 Mean Daily Hydrograph at SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate. 
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Figure 3-142. WY97-02 Mean Daily Hydrograph at SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate. 
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3.2.51 8371 Bas and B371Subbas: 8371 Basement and Subbasement Footing Drain Outfalls 

Location 

B371 footing drain outfalls to a ditch tributary to North Walnut Creek 

B371Bas: State Plane 2082831,750362 

B37 1Subbas: State Plane 2082939,750485 

Drainage Area 

e NA 

Period of Record 

WY98 to current year 

Gaae 

11.4 Degree V-Notch Weirs 

I 

Flow data are not given in this report. Data can be found as reported in Appendix 1 of the Building 371 
Subsurface Drain System procedure (4-K14-SDS-37 1). 

Figure 3- 143. Map Showing 8371 Basement and Subbasement Footing Drain Outfall Locations. 
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3.2.52 995POE: WWTP Effluent 

Location 

Outfall for WWTP effluent at W disinfection building; State Plane: 2086240,750261 

Drainage Area ! 

0 NA; effluent discharges to Pond B-3 

Period of Record 

10/1/00 to current year; POE sampling began on 10/27/00; flow record reported is from WWTP 
facility system 

Gage . 

60 Degree V-Notch Weir 

Figure 3-144. Map Showing 995POE Location. 
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Figure 3-145. WY02 Mean Daily Hydrograph at 995POE: M P  Effluent. 

November 2003 3-145 



R F/EMM/WP-O3-S WMA N U  PTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

0.8 

0.7 

rn 
C 
8 0.6 
$ 
k 0.5 

C 

Q) 
- 0.3 
; 
2 0.2 r 
.- n 

0.1 

0.0 

- Estimated Record 
I I 

Date 

~~~ ~~ ~~ ~~ ~~~~ ~ 

7gure 3-146. WYO1-02 Mean Daily Hydrograph at 995POE: WWTP Effluent. 
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3.3 PRECIPITATION DATA 

During Water Year 2002, 12 precipitation gages were operated as part of the automated surface-water monitoring 
network. The locations employ tipping-bucket rain gages generally mounted at ground level. Precipitation totals 
are logged on 5- and/or 15-minute intervals. The gages are not heated and may not accurately record equivalent 
precipitation in snowfall. The following sections present multiple figures summarizing the precipitation data 
collected for Water Years 1997-2002. 

Table 3-1. Monitoring Network Precipitation Gage Information. 

Figure 3-1 47. Map of Automated Surface- Water Monitoring Precipitation Gages: WY02. 
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3.3.1 WY97-02 Summary 
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lote: Arithmetic average of gages in operation. 

Figure 3- 148. Total Precipitation for Water Years 1997 - 2002. 
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Figure 3- 149. Average Monthly Precipitation for Water Years 1997 - 2002. 
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Note: Arithmetic average of gages in operation. 

Figure 3-150. Relative Monthly Precipitation Totals for Water Years 1997 - 2002. 

3.3.2 Water Year 2002 
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Figure 3- 151. Average Monthly Precipitation for Water Year 2002. 
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Figure 3- 152. Relative Monthly Precipitation Volumes for Water Year 2002. 
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WATER-QUALITY SUMMARIES a 4. 
This section presents waterquality summaries for selected analytes for the period October 1, 1996 through 
September 30, 2002 (WY9742) for the locations operational in WY02. Radionuclides summarized in Section 
4.1 include Pu; Am5; U-233,234; U-235; U-238; and tritium. Additionally, the POE metals (total Be, dissolved 
Cd, total Cr, dissolved Ag) are summarized in Section 4.2. Many additional analyses are also performed based 
on the specific monitoring objective. The results and evaluation for these analytes are presented in detail in the 
specific sections (Section 6 through 15) by monitoring objective. 

4.1 RADIONUCLIDES 

The following summaries include all results that were not rejected through the verificationhalidation process. 
When a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to blank correction, 
then a value of 0.0 pCi/L is used for calculation purposes. When a sample has a corresponding field duplicate, 
the value used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. When a sample has 
multiple ‘real’ analyses (Site requested ‘re-runs’), the value used in calculations is the arithmetic average of the 
multiple ‘real’ analyses. Total uranium is calculated by summing the activities for the analyzed isotopes (U- 
233,234 + U-235 + U-238). 

The PdAm ratio is calculated for each sample by dividing the Pu result by the corresponding Am result. Ratios 
are only calculated for samples where both the Pu and Am results are greater than 0.015 pCi/L (generally the 
MDA for Pu and Am analyses) to exclude ratios for very low results with high relative error. 

The U-233,234/U-238 ratio is calculated for each sample by dividing the U-233,234 result by the corresponding 
U-238 result. Ratios are only calculated for samples wtiere both the U-233,234 and U-238 results are greater than 
0.025 p C f i  (generally the MDA for these isotope analyses) to exclude ratios for very low results with high 
relative error. 

Each table includes only those locations that collected samples that were analyzed for the referenced analyte. 
Maps are also included showing the spatial variation of the location-specific median value for the referenced 
parameter. Only locations that had four or more individual results are mapped. Since tritium was analyzed for 
only eight locations, no map is presented. 

Table 4-1. Summary Statistics for Tritium Analytical Results in WY97-02. 

’ In this report, ‘plutonium’ or ‘Pu’ refers to Pu-239,-240 and ‘americium’ or ‘Am’ refers to Am-24 1. 
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Table 4-2 and Figure 4-1 show that median Pu activities for almost all locations outside the IA are well below the 
action level of 0.15 pCi/L6. Outside the IA, only GS42 (2 samples; median 1.09 pCi/L Pu), GS51 (1 sample; 2.41 
p C E  Pu), GS52 (1 sample; 0.37 pCi/L Pu), and SW055 (3 samples; median 0.432 pCi/L Pu) had median 
activities greater than 0.15 pCi/L. These activities are likely due to the proximity of these monitoring location 
drainage areas to the 903 Pad. Several locations within the IA showed median Pu activities greater than 0.15 

Table 4-2. Summary Statistics for Pu-239,240 Analytical Results in WY97-02. 

0 
pci/L. 

The action levels noted in this section only apply to Points of Evaluation (995POE, GS10, SW027, and SW093; Section 12) 
compared to 30-day averages. The same numeric values are applied as standards only at Points of Compliance (GSO1, GS03, 
GS08, GSl1, and GS31; Section 13) compared to 30-day averages. Comparisons of standards and action levels to other 
locations are noted in this section for reference only. POEs and POCs are highlighted in bold in the tables. 
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Table 4-3 and Figure 4-2 show that median Am activities for almost all locations outside the IA are well below 
the action level of 0.15 pCVL.’ Outside the IA, only GS42 (2 samples; median 0.185 pCi/L Am) and GS5 1 (1 
sample; 0.389 pCi/L Am) had median activities greater than 0.15 pC&. These activities are likely due to the 
proximity of these monitoring location drainage areas to the 903 Pad. Several locations within the IA showed 
median Am activities greater than 0.15 pCi/L. 

Table 4-3. Summarv Statistics for Am-241 Analytical Results in WY97-02. 

’ The action levels noted in this section only apply to Points of Evaluation (995POE, GS10, SW027, and SW093; Section 12) 
compared to 30-day averages. The same numeric values are applied as standards only at Points of Compliance (GSO1, GS03, 
GS08, GSll, and GS31; Section 13) compared to 30-day averages. Comparisons of standards and action levels to other 
locations are noted in this section for reference only. POEs and POCs are highlighted in bold in the tables. 
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Table 4 4  and Figure 4-3 show that median total uranium activities for all locations are below the action level of 
10 pCi/L (1 1 p C f i  for Woman Creek).* Locations GS32, GS40, GS43, and SW 120 showed sample results 
greater than the action level. These activities are likely due to the proximity of GS43 to Building 886 and both 
GS32 and SW120 to the Solar Ponds. Similarly, the higher results measured at SW091, SW093, and SWll9 are 
also likely due to their proximity to the Solar Ponds, while GS58 measures runoff from B886. GS44 measures 
footing drain flows from B771, baseflow for GS55 is sustained by footing drain flows from B881, and baseflow 
for both GS 10 and GS40 is sustained by footing drain flows from the 700 Area. The measurements at these 
locations may be due to naturally occurring uranium in the intercepted groundwater. 

Table 4-4. Summary Statistics for Total Uranium Analytlcal Results in WY97-02. 

* The action levels noted in this section only apply to Points of Evaluation (995POE, GS10, SW027, and SW093; Section 12) 
compared to 30-day averages. The same numeric values are applied as standards only at Points of Compliance (GSOl, GS03, 
GS08, GS11, and GS31; Section 13) compared to 30-day averages. Comparisons of standards and action levels to other 
locations are noted in this section for reference only. POEs and POCs are highlighted in bold in the tables. 
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Table 4-5 and Figure 4-4 show that the highest U-233,234 activities were measured at GS43 and GS32. These 
activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, respectively. 
GS58 also measures runoff from B886. Similarly, the higher results measured at SW091, SW093, SWll9, and 
SW 120 are likely due to their proximity to the Solar Ponds. Baseflow for GS55 is sustained by footing drain 
flows from B881, and baseflow for GS40 is sustained by footing drain flows from the 700 Area. The 
measurements at these locations may be due to naturally occurring uranium in the intercepted groundwater. 

Table 4-5. Summary Statistics for U-233,234 Analytical Results in WY97-02. 
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Table 4-6 and Figure 4-5 show that the highest U-235 activities were measured at GS43 and GS32. These 
activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, respectively. 
Similarly, the higher results measured at SWO91, SW093, SW119, and SW120 are likely due to their proximity 
to the Solar Ponds. 

Table 4-6. Summary Statistics for U-235 Analytical Results in WY97-02. 
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SW093 207 1.340 2.291 3.960 
I sw119 6 0.848 1.358 2.040 
, sw120 17 0.899 2.620 4.000 
995POE 23 0.170 0.450 0.946 

Table 4-7 and Figure 4-6 show that the highest U-238 activities were measured at GS40, GS43, and GS32. These 
activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, respectively. 
GS58 also measures runoff from B886. Similarly, the higher results measured at SWO91, SW093, SWll9,  and 
SW 120 are likely due to their proximity to the Solar Ponds. Baseflow for GS55 is sustained by footing drain 
flows from B881, and baseflow for both GSlO and GS40 is sustained by footing drain flows from the 700 Area. 
The measurements at these locations may be due to naturally occurring uranium in the intercepted groundwater. 

Table 4-7. Summary Statistics for U-238 Analytical Results In WY97-02. 

November 2003 4-12 





RF/EMM/WP-03-SWMANLRPT02. UN 
Final Automated Surface- Water MonitorinR ReDort: Water Year 2002 

Table 4-8 lists the average Pu/Am activity ratios for all locations where samples are analyzed for Pu and Am. A 
ratio greater than one indicates Pu activity in excess of Am activity. Conversely, a ratio less than one indicates 
Am activity in excess of Pu activity. Generally, Pu activities are greater than Am activities in surface water at the 
Site. However, several locations in the IA show ratios less than one (Figure 4-7). The significance of these 
ratios has been extensively evaluated in the various Source Evaluation reports for GSlO (see Section 6). 

Table 4-8. Average Pw'Am Ratios for Analytical Results in WY97-02. 

Note: a -Number of samples where both Pu and Am were greater than 0.015 pC&. 
- No results greater than 0.015 pC& 

I 
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Figure 4-7. Map Showing A werage PVAm Ratios for WY97-02. 
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Naturally occurring uranium generally shows a U-233,234/U-238 activity ratio of approximately one. The U- 
233,234N-238 activity ratios at Site surface-water monitoring locations may be used as an indication of the 
existence of uranium with ‘unnatural’ ratios. Although this evaluation does not deal systematically with 
analytical counting errors, Table 4-9 and Figure 4-8 are presented here for reference. 

Location GS43 shows an average ratio significantly greater than one, indicating the possible existence of uranium 
modified by Site activities. The ratios at this location are likely due to the proximity of GS43 to Building 886. 
Similarly, GS32, SW 119, and SW 120 show ratios somewhat greater than one, likely due to the proximity of these 
locations to’the Solar Ponds. GS55 also shows a ratio somewhat greater than one, likely due to the proximity of 
this location to B881. 

Table 4-9. Average U-233,234 / U-238 Ratios for Analytical Results in WY97-02. 

Note: a - Number of samples where both U-233,234 and U-238 wen greater th Ian 0.025 pCi/L. 
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only loc om with four or more results are mapped. 

Figure 4-8. Map Showing Average U-233,234 / U-238 Ratios for WY9742. 
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4.2 POE METALS 

The following summaries include all results that were not rejected through the verificationhalidation process. 
When an bndetect’ is returned from the lab for metals analyses, then half the detection limit is used for 
calculation purposes. When a sample has a corresponding field duplicate, the value used in calculations is the 
arithmetic average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site 
requested ‘re-runs’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. 

Table 4- 

Table 4- 

Table 4- 

~10. Summary Statistics for PO€ Metals Results from GSlO in WY97-02. 

SI 1. Summary Statistics for PO€ Metals Results from S W027 in WY97-02. 

12. Summary Statistics for PO€ Metals Results from S W093 in WY97-02. 
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U-233,234 
U-235 
U-238 

5. LOADING ANALYSIS 
This section provides a summary of actinide loads for RFCA POEs and POCs. These locations collect 
continuous flow paced composite samples for laboratory analysis. The nature of the continuous sampling during 
all flow conditions allows for more accurate load estimations compared to stormevent sampling. The method for 
load estimation (in pCi) is given in Appendix B1: Data Evaluation Methods. The total pCi value is then 
converted to pg using the conversion factors in Table 5- 1 .9 

Table 5-1. Activity to Mass Conversion Factors for Pu, Am, and U Isotopes. 

1.6 E+02 
4.63 E+05 
2.98 E+06 

I Analyte I MasdActivity (g/Ci) I 
I Pu-239,240 I 14.085 

Am-241 0.292 I 

The Pu-239,240 conversion factor was derived from Table 2.7.2-2 in the April 1980 Final Environmental Impact 
Statement (Final Statement to ERDA 1545-D), Rocky Flats Plant Site. 

The conversion factors for Am-241, U-233,234, U-235, and U-238 were taken from the US. Code of Federal 
Regulations, Title 40, Chapter I,  Part 302.4, Appendix B, October 7, 2000.10 

5.1 SITEWIDE 

This section summarizes the calculated offsite Pu and Am loads from Walnut and Woman Creeks. The following 
points are noted: 

Walnut Creek accounts for 79% and 77% of the Pu (Figure 5 4 )  and Am (Figure 5-5) loads, respectively, 
from the Site. The fact that Walnut Creek accounts for 63% of the combined Walnut and Woman Creek flow 
volumes (Section 3.2.1) indicates that the activities in Walnut Creek are somewhat higher than Woman 
Creek. 

Table 5-2. Offsite Pu and Am Loads from Walnut and Woman Creeks: WY97-02. 

Note: During WY97, flows from Woman Creek were routinely diverted to Mower Ditch for subsequent monitoring at GS02 (Figure 3-1). Therefore, the 
load calculated for Woman Creek at Indiana Street (GSOl) includes the water that was measured at GS02. The estimated load diverted to GS02 is 
calculated by multiplying the WY97 volume-weighted activities at GSOl by the streamflow volume measured at GS02, and converting for units. 
This diverted load is then added to the calculated load at GSOl to obtain the total WY97 load at GSOl. For subsequent water years, the Mower 
diversion structure has been upgraded and configured to prevent Woman Creek flows from entering the Mower Ditch. 

In the following tables and plots, values are rounded for clarity. a 
lo The U-234 conversion factor was used to represent U-233,234 due to the small relative abundance of U-233. 
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Figure 5-1. Combined Annual Pu and Am Loads from Walnut and Woman Creeks: WY97-02. 

254.7 

1997 

Figure 5-2. Annual Pu Loads from Walnut and Woman Creeks: WY97-02. 
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Figure 5-3. Annual Am Loads from Walnut and Woman Creeks: WY97-02. e 
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Figure 5-4. Relative Pu Load Totals from Walnut and Woman Creeks: WY97-02. 
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Woman Creek 
23% 

Walnut Creek (GS03) 
77% 

Figure 5-5. Relative Am Load Totals from Walnut and Woman Creeks: WY97-02. 

5.2 WALNUT CREEK (POC GS03) 

This section summarizes the calculated Pu and Am loads in Walnut Creek at GS03 (Walnut and Indiana Street), 
GS08 (Pond B-5), and GS11 (Pond A-4). The following points are noted: 

0 Annual Pu and Am loads vary by up to two orders of magnitude year-to-year (Figure 5-7 and Figure 5-8). 

Pu and Am loads appear to be decreasing at GS03 (Figure 5-6). 

Loads from B-5 are significantly greater than loads from A-4 (Table 5-3). 

0 Total Pu loads from A 4  and B-5 are marginally greater than the loads at GS03 (Figure 5-9), indicating a 
small loss of load to the Walnut Creek streambed below A-4 and B-5. 

Total Am loads from A 4  and B-5 are marginally less than the loads at GS03 (Figure 5-10), indicating a small 
gain of load from the Walnut Creek streambed below A-4 and B-5. 

Table 5-3. Pu Loads at GS03, GS08, and GS11: WY97-02. 

November 2003 5-4 



RF/EMM/WP-O3-S WMANLRPTO2. UN 
Final Automated Su$ace- Water Monitoring Report: Water Year 2002 

Table 5-4. Am Loads at GS03, GS08, and GS11: WY97-02. 
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Figure 5-6. Annual Pu and Am Loads at GS03: WY97-02. 
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Figure 5-7. Annual Pu Loads at GS03, GS08, and GS11: WY97-02. 
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Figure 5-8. Annual Am Loads at GS03, GS08, and GSl1: WY97-02. 
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Figure 5-9. Relative Pu Load Totals at GS03, GS08, and GS11: WY97-02, 
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Figure 5-10. Relative Am Load Totals at GS03, GS08, and GS11: WY97-02. 
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5.3 WOMAN CREEK (POC GSO1) 

This section summarizes the calculated Pu and Am loads in Woman Creek at GSOl (Woman and Indiana Street) 
and GS3 1 (Pond C-2). The following points are noted: 

0 Annual Pu and Am loads generally vary by up to two orders of magnitude year-to-year (Figure 5-12 and 
Figure 5-13). 

Total Pu loads from C-2 are significantly less than the loads at GSOl (Figure 5-14), indicating a significant 
gain of load from the Woman Creek drainage. 

Total Am loads from C-2 are significantly less than the loads at GSOl (Figure 5-15), indicating a significant 
gain of load from the Woman Creek drainage. 

0 

0 

Table 5-5. Pu and Am Loads at GSOl and GS31: WY97-02. 

Note: During WY97, flows from Woman Creek were routinely diverted to Mower Ditch for subsequent monitoring at GS02 (figure 3-1). Therefore, the 
load calculated for Woman Creek at Indiana Street (GSOI) includes the water that was measured at GS02. The estimated load diverted to GS02 is 
calculated by multiplying the WY97 volume-weighted activities at GSOl by the streamflow volume measured at GS02, and converting for units. 
This diverted load is then added to the calculated load at GSOl to obtain the total WY97 load at GSOl. For subsequent water years, the Mower 
diversion structure has been upgraded and configured to prevent Woman Creek flows from entering the Mower Ditch. 
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Figure 5-1 1. Annual Pu and Am Loads at GSO1: WY97-02. 
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Figure 5-12. Annual Pu Loads at GSOl and GS31: WY97-02. 
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Figure 5-13. Annual Am Loads at GSOl and GS31: WY97-02. 
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Figure 5-14. Relative Pu Load Totals at GSOl and GS31: WY97-02. 
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Figure 5-15. Relative Am Load Totals at GSOl and GS31: WY97-02. 
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5.4 TERMINAL DETENTION PONDS 

This section summarizes the calculated Pu, Am, and isotopic uranium loads from terminal ponds A-4, B-5, and C-. 
2. The following points are noted: 

Annual Pu and Am loads vary significantly year-to-year (Figure 5-16 and Figure 5-18). 

Pond B-5 accounts for a majority (75%) of the Pu load from the Site terminal ponds (Figure 5-17). 

Pond B-5 accounts for a majority (67%) of the Am load from the Site terminal ponds (Figure 5-19). 

Annual isotopic uranium loads are more consistent year-to-year and appear to be decreasing over time 
(Figure 5-20, Figure 5-22 and Figure 5-24). 

Pond A 4  accounts for a majority (53%) of the isotopic uranium loads from the Site terminal ponds (Figure 
5-21, Figure 5-23 and Figure 5-25). 

0 

Am-241 (pg) 
Pond A-4 Pond B-5 Pond C-2 
[GSll] [GS08] [GS31] 

0.52 0.28 0.04 
1.33 0.40 0.40 
0.35 1.73 0.13 
0.02 3.16 0.00; NO C-2 

0.1 1 0.46 0.14 
Discharge 

Table 5-6. Pu and Am Loads from Terminal 

P~-239,-240 (pg) 
I Water Year Pond A-4 I Pond 8-5 

0.2 
57.0 , 

I 2001 I 5.3 I 32.0 
0.02 0.27 0.00 
2.35 6.29 0.71 

2002 0.1 12.9 
Total 136.9 580.4 

Ponds A-4, B-5, and C-2: WY97-02. 

Notes: * No Pond C-2 discharge in WYOO. 
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Figure 5-16. Annual Pu Loads from Terminal Ponds A-4, B-5, and C-2: WY97-02. 
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Figure 5-1 7. Relative Pu Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-02. 
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Figure 5-18. Annual Am Loads from Terminal Ponds A-q B-5, and C-2: WY97-02. e 
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Figure 5-19. Relative Am Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-02. 
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Water Year 
U-233,234 (9) 

Pond A-4 Pond 8-5 Pond C-2 
[GSll] [GSOS] [GS31] 

1997 
1998 
1999 
2000 

2001 
2002 
Total 

Table 5-8. U-235 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-02. 

0.055 0.01 8 0.005 
0.083 0.037 0.01 4 
0.041 0.033 0.009 
0.01 8 0.036 0.00; NO C-2 

Discharge 
0.036 0.035 0.004 
0.005 0.01 9 0.000 
0.237 0.179 0.031 

Table 5-9. U-238 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-02. 

2002 92.9 343.1 0.6 
Total 4407.9 3093.4 699.2 
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Figure 5-20. Annual U-233,234 Loads from Terminal Ponds A-4, 6-5, and C-2: WY97-02. 
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Figure 5-21. Relative U-233,234 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-02. 
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e Figure 5-22. Annual U-235 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-02. 
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Figure 5-23. Relative U-235 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-02. 
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Figure 5-24. Annual U-238 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-02. e 
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Figure 5-25. Relative U-238 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-02. 
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5.4.1 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the A- and B-Series Ponds. Since 
water transfers occur between ponds, the load analysis below is performed for both pond series combined. The 
influent load sources are GSlO and the WWTP (South Walnut), and SW093 (North Walnut). The effluent loads 
are GS08 (Pond B-5 outlet) and GS11 (Pond A 4  outlet). The following points are noted: 

Table 5-10. Pu Load Summary for the A- and 6-Series Ponds: WY97-02. 

A- and B-Series Ponds (POCs GS08 and GS11) 

Total Pu load removal by Pond A 4  and B-5 is calculated as 69% (Table 5-10). 

Annual Pu loads both into and out of Ponds A 4  and B-5 appear to be decreasing over time (Figure 5-26). 

Total Am load removal by Pond A 4  and B-5 is calculated as 85% (Table 5-1 1). 

Annual Pu and Am loads vary significantly year-to-year (Figure 5-26 and Figure 5-29). 

Annual isotopic uranium loads are more consistent year-to-year (Figure 5-32, Figure 5-35 and Figure 5-38). 

There is little isotopic uranium load removal in Ponds A 4  and B-5. Some years show gains while others 
show losses (Figure 5-34, Figure 5-37 and Figure 540). 
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Figure 5-26:. Annual Pu Loads for the A- and 6-Series Ponds: WY97-02. 
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Figure 5-27. Relative Pu Load Totals for the A- and B-Series Terminal Ponds: WY97-02. 
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Figure 5-28. Annual Pu Load Removal for the A- and B-Series Ponds: WY97-02. 
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Table 5-1 1. Am Load Summary for the A- and B-Series Ponds: WY97-02. 
d 

18 1 

14 

C 

10 
0 A 

4 

2 

0 

_ _  

+ 
1997 1998 1999 

16.01 -1 IBIlnfluent to A- and 6-Series Ponds I - 1  
Effluent from Pond 6-5 [GS08] 1 0 Effluent from Pond A 4  [GSI 11 I - 1  

I I I  

2000 2001 2002 

Water Year 

Figure 5-29. Annual Am Loads for the A- and B-Series Ponds: WY97-02. 
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Figure 5-30. Relative Am Load Totals for the A- and B-Series Ponds: WY97-02. 
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Figure 5-31. Annual Am Load Removal for the A- and B-Series Ponds: WY97-02. 
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Table 5-12. U-233,234 Load Summary for the A- and B-Series Ponds: WY97-02. 
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I 

Figure 5-32. Annual U-233,234 Loads for the A- and B-Series Ponds: WY97-02: 
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Figure 5-33. Relative U-233,234 Load Totals for the A- and B-Series Ponds: WY97-02. 

Figure 5-34. Annual U-233,234 Load Removal for the A- and B-Series Ponds: WY97-02. e 
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Table 5-13. U-235 Load Summary for the A- and B-Series Ponds: WY97-02. 

2002 0.12 1.62 2.08 1.57 I 0.61 I 43% 
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Figure 5-35. Annual U-235 Loads for the A- and B-Series Ponds: WY97-02. 
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Figure 5-36. Relative U-235 Load Totals for the A- and B-Series Ponds: WY97-02. 

~~~ ~ ~~~ 

Figure 5-37. Annual U-235 Load Removal for the A- and B-Series Ponds: WY97-02. 
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Table 5-14. U-238 Load Summary for the A- and B-Series Ponds: WY97-02. 
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Figure 5-38. Annual U-238 Loads for the A- and B-Series Ponds: WY97-02. 
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Figure 5-39. Relative U-238 Load Totals for the A- and B-Series Ponds: WY97-02. 

Figure 5-40. Annual U-238 Load Removal for the A- and B-Series Ponds: WY97-02. 
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5.4.2 Pond C-2 (POC GS31) 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for Pond C-2. The influent load 
source is SW027 (SID at Pond C-2 inlet). The effluent loads are calculated at GS3 1 (Pond C-2 outlet). The 
following points are noted: 

0 

0 

0 

Total Pu load removal by Pond C-2 is calculated as 74% (Table 5-15). 

Total Am load removal by Pond C-2 is calculated as 14% (Table 5-16). 

Water years 1998 and 2001 show that Am load from Pond C-2 exceeded inflow load. Similarly, for WYOl 
and WY02 Pu load from Pond C-2 exceeded inflow load. This lack of removal is likely due to the fact that 
higher activity samples were collected during pond dewatering to allow for video surveillance of the outlet 
works and routine valve tests. During these types of operations, the outlet works valve on the bottom 
(essentially in the p p d  bottom sediments) of the pond is used to drain the pond. At these low pond levels, 
higher turbidity values are expected. Since Pu and Am tend to be transported in association with particulate 
matter, the higher activities are expected. 

Annual Pu and Am loads vary significantly year-to-year (Figure 5-41 and Figure 5-44). 

Annual isotopic uranium loads also vary significantly year-to-year (Figure 547,  Figure 5-50 and Figure 

There is significant isotopic uranium load gain in Pond C-2. This may be caused by groundwater with 
naturally occurring uranium entering Pond C-2 (Figure 548,  Figure 5-51 and Figure 5-54). 

0 

0 

5-53). 

0 
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Table 5-15. Pu Load Summary for Terminal Pond C-2: WY97-02. e 

Notes: ' No Pond C-2 discharge. 

1997 1998 1999 2000 2001 2002 

Water Year 

Figure 5-41. Annual Pu Loads for Pond C-2: WY97-02. 
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Figure 5-42. Relative Pu Load Totals for Pond C-2: WY97-02. 
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Figure 5-43. Annual Pu Load Removal for Pond C-2: WY97-02. 
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Table 5-1 6. Am Load Summary for Terminal Pond C-2: WY97-02. 
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Figure 5-44. Annual Am Loads for Pond C-2: WY97-02. 
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Figure 5-45. Relative Am Load Totals for Pond C-2: WY97-021. 
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Figure 5-46. Annual Am Load Removal for Pond C-2: WY97-02. 
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a 
Table 5-1 7. U-233,234 Load Summary for Terminal Pond C-2: WY97-02. 
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Figure 5-47. Annual U-233,234 Loads for Pond C-2: WY97-02. 
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Figure 5-48. Relative Load Totals for Pond C-2: WY97-02. 
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Figure 5-49. Annual U-233,234 Load Removal for Pond C-2: WY97-02. 
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Table 5-18. U-235 Load Summary for Terminal Pond C-2: WY97-02. 
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(SW 027) (GS31) Removal 

1 .oo 1.09 -9% 
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0.43 0.75 -75% 

0.18 0.00; NO C-2 1 oo%a 

2001 
2002 

Discharge 
0.33 0.34 -1 Yo 
0.01 0.00 68% 

1.8 

1.6 

1.4 

1.2 
0 
c 
m 

.- 
TI 1.0 

8 0.8 
3 

r 
0.6 

0.4 

0.2 

0.0 

1.66 
0 Influent to Pond C-2 [SWO27] I- =Effluent from Pond C-2 [GS31] 

_ _ _ _ _ _ _ - - _ -  

No W O O  
Pond C-2 _ _ _ _ _ - _ - - _ _ _ - _ _ _ _ _ _ _ - _ _ 
Discharge 

_ ---P _ _  _ _  _ _ _ _  _ _ _  w- 8-34 - _ _ _  _ _  _ _ _  _ _ _  _ _ _  

1997 1998 1999 2000 

Water Year 

2001 2002 

Figure 5-50. Annual U-235 Loads for Pond C-2: WY97-02. 
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Figure 5-51. Relative U-235 Load Totals for Pond C-2: WY97-02. 
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Figure 5-52. Annual U-235 Load Removal for Pond C-2: WY97-02. 
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U-238 Load Summary for Terminal Pond C-2: WY97-02. 
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Figure 5-53. Annual U-238 Loads for Pond C-2: WY97-02. 
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Figure 5-54. Relative U-238 Load Totals for Pond C-2: WY97-02. 
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Figure 5-55. Annual U-238 Load Removal for Pond C-2: WY9742. 
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5.5 RFCA POINTS OF EVALUATION 

5.5.1 Major IA Drainages 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the three major IA drainages: 
North Walnut Creek (SWO93)", South Walnut Creek (GS10 and the WWTP), and the SID (SW027). The 
following points are 'noted: 

0 Total Pu load from the IA varies year-to-year and may suggest a decreasing trend (Figure 5-56). 

Total Am load from the IA varies more year-to-year (Figure 5-58). This variation is predominantly the result 
of Am variability at GSlO. 

South Walnut accounts for a majority (71%) of the Pu load from the IA (Figure 5-57). Of the South Walnut 
Pu load, GSlO accounts for 96% while the WWTP accounts for the remaining 4%. 

South Walnut accounts for a majority (87%) of the Am load from the IA (Figure 5-59). Of the South Walnut 
Am load, GSlO accounts for 95% while the WWTP accounts for the remaining 5%. 

Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-60, Figure 5-62 and Figure 5-64). 

Isotopic uranium loads are fairly evenly divided (49%-53%) between North and South Walnut Creeks (Figure 
5-61, Figure 5-63 and Figure 5-65). 

0 

0 

Table 5-20. Industrial Area Pu and Am Loads: WY97-02. 

I '  Although SWO91 is also a load source to North Walnut (Figure 3-2). the flow volumes at SWO91 are approximately 0.4% 
of the volumes at SW093. Additionally, SWO91 does not collect continuous flow-paced sample to allow for more accurate 
load calculations. Therefore, SWO91 load is not included due to it's relative insignificance. 
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Figure 5-56. Combined Annual Pu Loads from Major IA Drainages and WWTP: WY97-02. . 
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Figure 5-57. Relative Pu Load Totals from Major 1A Drainages and WWTP: WY97-02. 
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Figure 5-58. Annual Am Loads from Major IA Drainages and WWTP: WY97-02. e. 
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Figure 5-59. Relative Am Load Totals from Major IA Drainages. and W W P :  WY97-02. 
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Table 5-21. Industrial Area U-233,234 Loads: WY97-02. 
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Figure 5-60. Annual U-233,234 Loads from Major IA Drainages and WWTP: WY97-02. 
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Figure 5-61. Relative U-233,234 Load Totals from Major IA Drainages and WWTP: WY97-02. 

November 2003 5-42 

a 



RF/EMM/WP-03-SWMANLRPT02. UN 
Final Automated Su$ace- Water Monitoring Report: Water Year 2002 

1999 
2000 
2001 
2002 
Total 

Table 5-22. Industrial Area U-235 Loads: WY97-02. 

~ _ _  
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Figure 5-62. Annual U-235 Loads from Major IA Drainages and WWTP: WY97-02. 

N. 

Figure 5-63. Relative U-235 Load Totals from Major IA Drainages and WWTP: WY97-02. 
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Table 5-23. Industrial Area U-238 Loads: WY97-02. 
~~ ~ 
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Figure 5-64. Annual U-238 Loads from Major IA Drainages and WWTP: WY97-02. 
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Figure 5-65.' Relative U-238 Load Totals from Major IA Drainages and WWTP: WY97-02. 
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0 5.5.2 North Walnut Creek at SW093 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for North Walnut Creek at SW093. 
The following points are noted: 

Annual Pu loads at SW093 vary significantly year-to-year (Figure 5-66). 

Annual Am loads at SW093 are more consistent year-to-year (Figure 5-66). 

Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-67), with the suggestion of a slight 
downward trend. 

Table 5-24. Actinide Loads in North Walnut Creek at S W093: WY97-02. 
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@ !gure 5-66. Annual Pu and Am Loads at S W093: WY97-02. 
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Figure 5-67. Annual Isotopic Uranium Loads at S W093: WY97-02. 

5.5.3 

This section summarizes the calculated Pu, Am, and isotopic uranium loads for South Walnut Creek at GS10. 
The following points are noted: 

0 Annual Pu loads at GSlO vary year-to-year (Figure 5-68), with the suggestion of a downward trend. 

Annual Am loads at GS 10 are more variable year-to-year (Figure 5-68). 

Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-69). 

South Walnut Creek at GS10 

Table 5-25. Actinide Loads in South Walnut Creek at GS10: WY97-02. 

I Water I Pu-239,240 I Am-241 I U-233,234 I U-235 I U-238 1 

a 
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Figure 5-68. Annual Pu and Am Loads at GS10: WY97-02. 

1000.0 
555. 

286.7 

100.0 

10.0 

1 .o 

0.1 

0.0 

U-235 

1997 1998 2001 2002 1999 2000 

Water Year 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

5.5.4 South Walnut Creek at the WWTP a 
This section summarizes the calculated Pu, Am, and isotopic uranium loads for South Walnut Creek at the 
WWTP. The following points are noted: 

0 

0 

0 

Annual Pu loads at the WWTP vary year-to-year (Figure 5-70). 

Annual Am loads at the WWTP also vary year-to-year (Figure 5-70). 

Annual isotopic uranium loads are also variable year-to-year (Figure 5-71). 

Table 5-26. Actinide Loads in South Walnut Creek at the WWTP: WY97-02. 
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Figure 5-70. Annual Pu and Am Loads at the WWTP: WY97-02. 

November 2003 5-48 



RF/EMM/WP-034 WMANLRPTO2. UN 
Final Automated Su flace- Water Monitoring Report: Water Year 2002 

1 ooo.00 

100.00 

3 10.00 

3 

3 1.00 

v) 
0)  

m 
C 

U 
I 

8 
4 0.10 

0.01 

0.00 
1997 

r 21 5.3 

1998 

252.4 

106.4 108.9 

2000 
Water Year 

2002 

Figure 5-71. Annual Isotopic Uranium Loads at the WWTP: WY97-02. 

5.5.5 
This section summarizes the calculated Pu, Am, and isotopic uranium loads for the SID at SW027. The 
following points are noted: 
e 

South Interceptor Ditch at SW027 

Annual Pu loads at SW027 vary significantly year-to-year (Figure 5-72). 

Annual Am loads at SW027 also vary significantly year-to-year (Figure 5-72). 

Annual isotopic, uranium loads also vary significantly year-to-year (Figure 5-73). 

Table 5-27. Actinide Loads in the South Interceptor Ditch at S W027: WY97-02. 
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Figure 5-72. Annual Pu and Am Loads at S W027: WY97-02. 
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e Figure 5-73. Annual Isotopic Uranium Loads at S W027: WY97-02. 
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6. SOURCE LOCATION MONITORING 
As used in this section a “source” is a contaminant source. The term “new source”, as used in this section, means 
any source that has not previously been located, halted, mitigated, quantified, or corrected. 

When new contaminant sources are detected by surface-water monitoring at a NSD location, POE, or POC, or in 
a downstream reservoir, additional monitoring may be required to identify1* the source and evaluate for corrective 
actions pursuant to the RFCA Action Level Framework (ALF). The Source Location monitoring objective is 
intended to locate the source of contamination when a new source of contamination is detected.” 

The monitoring details in Section 6.1 are based on Source Location monitoring performed in WY02. 

e 

6.1 

Source Location monitoring may be implemented anywhere within a Site surface-water drainage area (including 
within the IA) where a new Contaminant source is detected. The selection of monitoring points is determined by 
the details of the specific source evaluation to quickly determine source location and to-efficiently utilize 
resources. For example, if monitoring (just outside the IA) through NSD monitoring suggests a new source 
within the IA, then portable-sampling equipment may be installed within the IA, to locate the source. Similarly, 
if monitoring for compliance in Segment 4 (POC) suggests a new source, then monitoring to identify the source 
may begin in Segment 5.  

Source Location monitoring should begin as soon as practicable after initial source detection and continue until 
the source is identified and/or evaluated or is no longer detected. The number of samples will be based on the 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

status of the source evaluation, taking into account, but not limited to, weather conditions, water availability, and 0 process knowledge. 

Analyte suites under this monitoring objective are determined based on the detected contaminant of current 
concern, or related indicators. The information types are entirely dependent on the results of other monitoring 
objectives under which the source was detected. The analyte suites are limited to parameters that will aid in the 
identification and evaluation of a contaminant source. 

Flow data should be collected, where possible, to provide flow volumes required for contaminant loading 
analysis. Samples collected should be continuous flow-paced composites to facilitate comparison to POCs and 
POEs and allow for continuous contaminant loading analysis. Collection of real-time waterquality data may be 
initiated if such data would facilitate the specific source evaluation. 

The specific scope for each source location investigation is detailed in either a sampling and analysis plan (SAP) 
or included as part of a Letter of Notification from the Site to the regulators. 

’ 

6.2 WY02 MONITORING SCOPE 

Table 6-1 lists the Source Location monitoring locations that were operational during W2002. Figure 2-2 shows 
the location of these monitoring stations. 

I* Note that the term “identify” is used here to mean “locate.” Characterization is also implied. 

l3  The various monitoring objectives might “detect” a new source through an increase in baseline or exceedance of an action 
level, standard, permit limitation, etc., depending on the monitoring objective under which the potential new source was 
detected. 
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Locatlon Flow Measurement Telemetry 
Device 

Small ditch NW of 8884 2" Cutthroat Flume Yes 

Small ditch NW of 8865 3" Parshall flume Yes 

Central Ave. Ditch NW of Building 889 Yes 

Ditch NW of 904 Pad 1' H Flume Yes 

Drainage Ditch in PA E of Tenth St. Yes 
(750 Pad) S of Building 997 

Drainage ditch NE of T886A 0.5' H-Flume Yes 

Drainage ditch N of 8990 6" Parshall flume Yes 

Ditch NE of 8444 Area 9.5" Parshall flume Yes 

Culverts draining east side of 8865 No flow measurementa Yes 
and west side of 8886 

Central Avenue Ditch at inner east 9.5" Parshall flume Yes , 

fence 

9.5" Parshall Flume 

1' Parshall Flume 

Table 6-1. Source Location Monitoring Locations 
Notes 

Supports ongoing source 
evaluation for GSlO and 
800 Area D&D 
Supports ongoing source 
evaluation for GSlO and 
800 Area D&D 
Supports ongoing source 
evaluation for GSlO 
Supports ongoing source 
evaluation for GS10 and 
903 Pad characterization 
Supports ongoing source 
evaluation for GSlO and 
700 Area D&D 
Supports ongoing source 
evaluation for GSlO and 
8886 D&D 
Supports ongoing source 
evaluation for GSlO and 
Solar Ponds activities 
Supports ongoing source 
evaluation for GSlO and 
400 Area D&D 
Supports ongoing source 
evaluation for GSlO and 
8886 D&D 
Supports ongoing source 
evaluation for GSlO 

ID Code 

GS27 

GS28 

GS38 

GS39 

GS40 

GS43 

GS50 

GS57 

GS58 

sw022 

iotes: All locations collect 5- and 15-minute flow data. ' 

a Due to the current configuration of in-place stormwater culverts, flow measurement at this location is not possible without significant construction 
modifications. 

Table 6-2. Source Location Sample Collection Protocols. 

Notes: Annual total samples is 12 per year. Frequency of collection is based on expected flow volumes such that each sample collects water 
representing similar stream discharge volumes; for example, more samples are collected in wet spring months than dry winter months. 

Sample types are defined in the RFETS Automated Surface-Water Monitoring Work Plan. 
Stormevent sampling at locations that are often dry and normally only receive stormwater runoff is opportunistic. Some locations may see 

Prior to WOO, SW022 collected storm-event samples. 
flow only during wet months. Every attempt is made to achieve the target sample frequency; however, this is not always possible. 
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sw022 

0 Figure 6-1. Water Year 2002 Source Location Monitoring Locations. 

l(12) 7 (12) 

Table 6-3. Source Location Analytical Targets (Analyses per Year). 

Notes: a Ideally, TSS would be analyzed for all samples collected at the above locations. However, continuous flow-paced sampling protocols often 
result in composite samples which are collected over periods exceeding the 7-day hold time for TSS analyses. Therefore, TSS can not be 
analyzed for all continuous flow-paced composite samples, but will be analyzed when possible. 

6.3 DATA EVALUATION 

Data collected at Source Location monitoring locations are analyzed based on their intent to aid in a specific 
source evaluation. These analyses include, but are not limited to, loading, fate and transport, correlations and 
trending, and other statistical evaluation. The WY02 source evaluation locations were operated in support of 
ongoing source evaluation for POE GS 10. The recurring nature of reportable Pu and Am values at GS 10 

underway, the source location data continues to be evaluated in an attempt to understand the waterquality results 
from GSlO. WY97 Walnut Creek Source Evaluation Reports (Reports #1, #2, #3, and Final; RMRS 1997a, 

. 

0 necessitated the continued operation of these locations. Although no GSlO source evaluation report is currently 
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1997b. 1997~’ and 1998a), the WY98-99 Source Evaluation Report for Point of Evaluation GSlO (RMRS 
1999a), and the WY00-01 Source Evaluation Report for Point of Evaluation GSlO (RMRS 2001d) contain more 
detailed analysis of the data collected at the above locations. The content of these reports is summarized below. 

Summaries for Pu and Am at each location are given below. The following summaries include all results that 
were not rejected through the verificationhalidation process. When a negative radionuclide result (e.g. -0.002 
pCi/L) is returned from the laboratory due to blank correction, then a value of 0.0 p C X  is used for calculation 
purposes. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic 
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re- 
runs’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. Other data are 
evaluated in the associated Source Evaluation Reports. All data are presented in Appendix B.2 Analytical Data. 

Flow data are summarized in Section 3 Hydrologic Data; more detailed flow data are included in Appendix A. 1 
Discharge Da@. 

6.3.1 Location-Specific Summary Statistics 

Table 64 shows both the volume-weighted average activity and the maximum sample activity for Pu and Am at 
the WY02 Source Location monitoring locations. The method for calculating the volume-weighted activities is 
given in Appendix B. 1 Data Evaluation Methods. 

Table 6-4. Selected Summary Statistics for Pu and Am at WY02 Source Location Monitorhg 
Locations. 

GS57 3/13/02 - 9/30/02 0.003 0.01 5 
GS58 311 9/02 - 8/26/02 NA NA 

SW022 10/1/01 - 9/30/02 0.045 0.130 

0.01 5 0.026 
0.1 99 0.338 
0.122 0.327 

GSlO 1 10/1/01 -9/30/02 I 0.083 0.053 
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0 

Results and analysis of ongoing RFCA monitoring; 

A summary of current Actinide Migration Study findings with cross-links to source 
evaluations; 

Details on the new monitoring locations upgradient of GSlO; 

An initial qualitative evaluation for GS10; 

A discussion of the recent change from rising-limb to continuous flow-paced sampling at 
RFCA POE and POC locations; and 

A summary of the status for sampling and operational modifications. 

0 

0 

The following text is taken directly from Progress Report #2 to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1997b) describing the contents of that report: 

0 Hypotheses for source location(s) with supporting and non-supporting information, including 
preliminary results on source location; 

Results and analysis of ongoing RFCA monitoring; 

A summary of walk-down activities and observations for GSlO; 

An assessment of existing monitoring data for GS10; 

A detailed description of new sedimenthoil sampling locations for GS10; 

A detailed description of proposed new Source Location monitoring stations for GSlO; 

A summary of current Actinide Migration Study findings with cross-links to source 
evaluations; and 

A summary of the status for sampling and operational modifications. 

0 

0 

0 

0 

0 

The following text is taken directly from Progress Report #3 to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1997c) describing the contents of that report: 

0 Results and analysis of ongoing RFCA monitoring; 

Updates to the ongoing GS 10 evaluation; 

Updates for the new Source Location monitoring stations for GS 0; 
0 An evaluation of the effects that watershed improvements may have had on Site water 

quality; 

A summary of current Actinide Migration Study findings with cross-links to source 
evaluations; and 

A summary of the status for sampling and operational modifications. 

0 

0 

The following text is taken directly from the Final Report to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1998a) describing the contents of that report: 

- 0 Updates to the ongoing GSlO evaluation; 

Results and analysis of ongoing RFCA monitoring; 

An assessment and incorporation of available new data for GS 10; 

Updates for the new Source Location monitoring stations for GS10; 

Hypotheses for source location(s) with supporting and non-supporting information; 
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An identification of data gaps and uncertainties in the source evaluation process with 
suggested modifications (if any) to the AMs Workscope and the IMP; 

0 

A summary of current AMs findings with cross-links to source evaluations; 

A summary of the status for sampling and operational modifications; 

Results of the source location evaluation; 

A detailed description of identified source areas; and 

A general description of mitigating actions applicable to sources which may be identified in 
the future. 

( 

In the Final Report, the following findings regarding the possible source(s) of the reportable values at GSlO were 
noted: 

To date, a singular source for GSlO can not be identified. Information collected to date does not 
point to any singular conclusion. In fact, it is likely that multiple sources and transport 
mechanisms are responsible for the elevated activities at GSlO. To date, no localized areas of 
radiological contamination have been identified - either historical or resulting from current 
operations. The Site concludes that the likely source of the exceedance of the 30-day average 
for Pu and Am at POE GSIO, resulted from difise radionuclide contamination from past Site 
operations released to the environment through events and conditions over past years. 

The Final Report further lists the possible GSlO source(s): 

0 

0 

Diffuse soi1,and sediment contamination in the GSlO drainage 

Localized contamination near the GS 10 sampling location 

Tributary surface-water source transporting contamination 

WY98-99 Source Evaluation for PO€ GS10 

The WY98-99 Source Evaluation Report for Point of Evaluation GSlO (RMRS 1999a) was completed in 
response to reportable waterquality levels at GSlO during Water Years 1998 and 1999. The following text is 
taken directly from that report describing the contents: 

0 An assessment of Decontamination and Decommissioning (D&D), Environmental 

Results and analysis of ongoing automated surface-water monitoring; 

A brief review of existing soilhediment data; 

Restoration, and Site Closure projects; and 

A summary of current Actinide Migration Evaluation findings. 0 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 

Surface-water and soihediment sampling results suggest that one or more low-level 
distributed actinide source areas exist within the GS 10 drainage. Further, surface-water 
activities have been of similar magnitudes for the last decade, suggesting source areas that 
originated as legacy contamination. 

Surface-water sampling results from GSlO show PdAm activity ratios that are 
distinguishable from PdAm ratios at other surface-water monitoring location at the Site. 
This suggests a source relatively ‘enriched’ in americium may exist in the GSlO drainage. 
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Recent surface-water sampling results from Source Location monitoring stations has further 
refined the estimation of relative plutonium load contributions to GSlO from upstream 
subdrainage areas. These load estimations suggest that plutonium source terms may exist in 
the following subdrainage areas: 

1. The Central Avenue Ditch reach between surface-water monitoring locations GS38 and 
sw022; 

2. Portions of the 800 Area; 

3. A portion of the 500 Area outside the PA; and 

4. The South Walnut Creek reach between surface-water monitoring locations GS40 and 
GS 10. 

Recent surface-water sampling results from Source Location monitoring stations have further 
refined the estimation of relative americium load contributions to GSlO from upstream 
subdrainage areas. These load estimations suggest that americium source terms may exist in 
the following subdrainage areas: 

1. A portion of the 500 Area outside the PA; and 

2. The South Walnut Creek reach between surface-water monitoring locations GS40 and 
GS10. 

Evaluation of readings from insitu waterquality monitoring probes indicates no unusual or 
unexpected conditions for WY99 to date. WY99 trends for all parameters are similar to 
those observed in WY98 and WY97. 

A review of current Site activities indicate that no D&D, ER Projects, excavation, nor 
routine Site operations caused a release of plutonium or americium that resulted in the 
elevated activities measured at GS 10. 

The elevated values observed at GSlO and other monitoring locations in the GSlO drainage 
are not being observed at the Ponds or downstream POCs. 

0 

0 

0 

WY00-01 Source Evaluation for POE GS10 

The WY00-01 Source Evaluation Report for Point of Evaluation GSlO (RMRS 2001d) was completed in 
response to reportable waterquality levels at GSlO during Water Years 2000 and 2001. The following text is 
taken directly from that report describing the contents: 

Summary of current applicable Actinide Migration Evaluation findings; 

Evaluation of ongoing automated surface-water monitoring including automated synoptic 
sampling within the GS 10 drainage; 

Estimated actinide loads within the GSlO drainage area; 

Evaluation of PdAm ratios within the GSlO drainage area; 

Evaluation of water-quality correlations; 

Evaluation of existing soiYsediment data as well as recent sediment sampling within the 
GS 10 drainage; and, 

Assessment of Decontamination and Decommissioning (D&D), Environmental Restoration, 
and Site Closure projects. 

0 

November 2003 6- 7 



RF/EMM/WP-03-SWMANLRPT02. (IN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 

The Site concludes that the likely sources of the reportable 30day moving average values at 
GS 10 are: 

1. Diffuse actinide contamination associated with soils and sediments from past Site operations 
released to the environment through events and conditions over past years. This actinide 
contamination is transported with suspended solids in surface-water runoff during 
precipitation events. 

‘ 2. Actinide contamination ‘enriched’ in Am that has been incorporated into the stream 
sediments in South Walnut Creek from past Site operations through events and conditions 
over past years. This actinide contamination is transported through sediment resuspension 
by surface-water runoff during precipitation events. 

Based on this evaluation, Site personnel conclude that no specific remedial action(s) is indicated 
at this time, other than scheduled remedial actions and closure activities for the Site. This source 
investigation has identified no highly localized source(s) of contamination that warrant targeted 
remediation based on the available information. The conclusions detailed in this report are 
summarized below: 

Based on the details regarding recent Site activities outlined in Section 5, it is concluded that 
neither D&D, construction, environmental remediation, excavation, nor routine operations 
caused a release that resulted in the reportable Pu and Am values measured at GS10. 

‘Historical GSlO data suggest that actinides have been available for transport to GSlO for 
some time and that the recent measurements at GSlO are likely the result of legacy 
contamination (Section 4.2.1). 

The loading analysis in Section 4.2.2 indicates that the South Walnut Creek reach between 
GS40 and GSlO is the likely origin of the majority of the Pu and Am load measured at GS10. 

Results in Section 4.2.3 also indicate that the average PdAm activity ratio for surface-water 
samples from GSlO is lower than that generally observed in other drainages and 
subdrainages across the Site. Results also indicated that the PdAm ratios observed at GSlO 
are significantly lower than those observed at monitoring locations GS27, GS28, GS 38, 
GS39, and SW022. Although monitoring locations GS40 and GS50 show low PdAm ratios, 
these locations do not contribute significant loads to GS10. These results indicate that a 
source ‘enriched’ in Am exists within the GSlO drainage, specifically in the main South 
Walnut Creek reach between GS40 and GS10. 

Extensive evaluation of waterquality correlations indicate that a source term ‘enriched’ in 
Am is associated with the sediments in the main South Walnut Creek stream reach (Section 
4.2.4). This source term appears to affect GSlO waterquality to varying degrees based on 
streambed erosionhesuspension rates, relative load contributions from distributed sources, 
and hydrologic conditions. The HRR and soiVsediment data provide information supporting 
this hypothesis. However, sufficient data do not exist to establish the extent and exact 
location of this source term. 

Surface-soil and sediment data (Section 4.4) clearly show the existence of distributed Pu and 
Am source terms throughout the GSlO drainage. The areas near the Solar Ponds and within 
the South Walnut Creek stream reach show lower W A m  ratios. However, sufficient data do 
not exist to establish the extent and exact location of the Am ‘enriched’ source term in the 
main South Walnut Creek stream reach. 
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6.3.3 
The following source evaluation is provided in accordance with the Final Rocky Flats Cleanup Agreement 
(RFCA) (CDPHE et al., 1996) (Attachment 5, $2.4(B)) under “Action Determinations”. The RFCA requires 
reporting “when contaminant concentrations in Segment 5 exceed the Table 1 action levels” and that “source 
evaluation will be required”. Further, RFCA states “if mitigating action is appropriate, the specific actions will 
be determined on a case-bycase basis, but must be designed such that surface water will meet applicable 
standards at the POCs. 

Specifically, this source evaluation addresses the Site notification(s) of reportable 30day moving average values 
for plutonium and americium waterquality results at the POE monitoring location GS10, located above Pond B-1 
in South Walnut Creek. Reportable values for Pu were measured for the periods September 5 through September 
9,2002, and March 9 through April 3,2003. Reportable values for Am were measured for the periods April 29 
through May 10,2002, and August 25 through August 28,2002. 

This evaluation for Walnut Creek gaging station GSlO covers data received through September 10,2003. The 
following are included in this section: 

Updated Loading Analysis and Source Evaluation for GSlO 

0 

0 

Evaluation of ongoing automated surface-water monitoring within the GS 10 drainage; 

Estimated actinide loads within the GSlO drainage area; 

Evaluation of PdAm ratios within the GSlO drainage area; 

A brief assessment of Decontamination and Decommissioning (D&D), Environmental Restoration, and 
Site Closure projects. 

Hydrology 

North and South Walnut Creek Flow Controls 

All Industrial Area (IA; the developed area within the Inner Security Fence) surface-water runoff that flows into 
North or South Walnut Creek is collected by a system of stormwater detention ponds. The ponds serve three 
main purposes for surface-water management: (1) storm water detention and settling of sediments, (2) water 
storage for sampling prior to release, and (3) emergency spill control in those instances where a spill cannot be 
adequately managed without use of the ponds. 

GSlO is the POE for IA surface-water flows to South Walnut Creek. Surface water in South Walnut Creek is 
routed through the B-Series ponds (Figure 6-2). Steps in the water collection and transfer process are briefly 
outlined as follows: 

Runoff from the southcentral IA flows through the Central Avenue Ditch past monitoring location SW022, 
and then past GSlO (during high runoff periods, some water in the Central Avenue Ditch overflows to a large 
cmp and flows directly to GS10; shown by the blue line in Figure 6-2); 

Runoff from the central IA flows directly to GS10; 

Runoff from GSlO then flows downstream through conveyance structures, through Pond B-4, and then to 
Pond B-5 where it is detained; and 

Water detained in Pond B-5 is discharged periodically in batches to Walnut Creek. 

0 

As indicated above, all of the IA runoff that flows into South Walnut Creek is ultimately routed to Pond B-5, 
detained, and sampled prior to being released to lower Walnut Creek. There is no source of IA runoff to South 
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Walnut Creek that can enter lower Walnut Creek without first passing through the pond system for subsequent 
batch discharge from Pond B-5.I4 

KEY I 
A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway - 
Uncontrolled High Runoff Pathway - 
Normal Controlled Flow Pathway --------------) 

Industrial Area 

GS38. Central Ave. Ditch 

-- -- -- -- - 
Note: GS58 is not included in this source evaluation since flow data are not collected at this location. Estimates of flow volumes relative to GSlO are small, 

and the impact of GS58 on water quality at GSlO is assumed to also be insignificant. 

Figure 6-2. Hydrologic Routing Diagram for PO€ GS10 (WY2002-2003). 

GSlO Monitoring Results 

As specified in the IMP, Site personnel evaluate 30day moving average values15 for selected radionuclides at 
POE surface-water monitoring location GS 10. Recent evaluations of waterquality measurements at POE GS 10 
showed reportable values for Pu and Am requiring notification and source evaluation under the RFCA Action 
Level Framework. Results for recent 30day moving average values using available data at GS 10 are 
summarized below in Table 6-5 and are shown on Figure 6-3. 

l4 A gate structure exists immediately below SW022 that can be configured to allow Central Ave. Ditch water to flow directly 
to Pond B-5. However, this gate is normally configured to direct flows to GS10. 

Is The method for calculating 30-day averages in given in Appendix B.1 Analytical Data Evaluation Methods. 
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Date(s) of 30-Day Date(s) of 
Location Parameter Average Requiring Maximum 

Reporting 30-Day 
Average 

GSlO P~-239,240 915 - 9/9/02; 311 9/03 

GSlO Am-241 4/29 - 511 0102; 5/2/02 
and 319 - 4/3/03 

and 8/25 - at2ato2 

Maximum Volume-Weighted 
30-Day Average for Water 

Average YeaP (pcih) 

0.52 WY02: 0.053 
WY03”: 0.1 19 

0.1 8 WY02: 0.083 
WY03”: 0.123 

(pCUI) 

The analytical results for the composite samples collected around the period of reportable values have been 
verified. A review of historical GSlO monitoring data shows that these results are somewhat higher than usual, 
though not as high as results associated with previous reportable periods. Additionally, the Am levels measured 
at GSlO are higher than typically measured at other gaging stations given the measured plutonium levels.’8 
Storm-event” samples collected at GSlO from WY92 through WY96 (under pre-RFCA protocols*’) had an 
arithmetic average Pu activity of 0.25 pCi/l with a maximum of 1.4 pCi/l. For the same period, the arithmetic 
average Am activity was 0.22 pCi/l with a maximum of 1.0 pCi/l. Additionally, during the period of continuous 
flow-paced monitoring under RFCA, there were multiple occurrences of reportable 30day average values for 
both analytes (Figure 6-3). The reportable measurements generally occur during periods of increased stormwater 
runoff in the spring and summer months (Figure 6-4). Individual composite-sample results for GSlO are listed in 
Table 6-6 and plotted in Figure 6-5 for the period of interest. 

l6 A Water Year is defined as the period from October 1 through September 30. The term water year is abbreviated as WY; 
e.g. Water Year 2002 is WY2002 or WY02. 

Through 7/29/03 

Pu levels in the environment at RFETS usually are greater than Am levels. Ratios of activities of co-existing radionuclides 
may provide valuable insight into the origin and age of radionuclide materials -- in effect a radionuclide “signature”. PdAm 
ratios (Am-241 being a daughter of Pu-241 and found in man-made plutonium) at RFETS typically show values greater than 
2.0 and significant and verifiable deviations from these values suggest atypical source(s) “enriched” in Am. In the case of 
radionuclide data and PdAm ratios at GSlO, significant deviations from typical PdAm ratios > 2, and (fractional) PdAm 
ratios c 1 are associated with recent elevated Pu and Am water-quality data. In fact, the Am levels at GSlO are often greater 
than the Pu levels. 

I’ Storm-event samples are generally flow-paced composites consisting of 15 grab samples taken during a direct runoff 
hydrograph. The grab samples are targeted to be taken on the rising limb. This type of sampling was performed at GSlO 
from 4/93 through 9/30/96. 

*’ Currently under RFCA, samples collected at POEs are continuous flow-paced composites where grab samples are collected 
during all flow conditions. This type of sampling began at POEs and POCs on 10/1/96. 
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Composite P~-239,240 Am-241 Composite 

Result Error (5) Result Error (5) 

( P W  Sample Volume 
(Liters) 

Sample Period (PCW 

311 44/3/02 0.042 0.036 0.028 0.031 7.2 
413-513102 0.081 0.031 0.176 0.055 7.2 
513-511 7102 0.020 0.015 0.113 0.041 9.6 

5.0 

4.5 

4.0 

3.5 

3.0 

- 2.5 

op 
- E 
5 2.0 

c 

> 
I 

4 

1.5 

1 .o 

0.5 

S. Walnut Cr. Discharge 
Volume During Sample 

Period (Mgals) 

0.65 
0.77 
1.08 

Gaps in data are for periods of zero 
discharge or no analytical result. 

711 7-7129102 
7129-816102 
816-913102 
913-911 0102 

Date 

0.01 1 0.016 0.046 0.024 7.8 0.44 
0.030 0.020 0.196 0.063 11.2 0.79 
0.145 0.048 0.085 0.035 7.8 0.51 
0.232 0.067 0.203 0.062 18.4 1.09 

Figure 6-3. PO€ Gaging Station GSlO: 30-Day Volume-Weighted Average Values for Pu and Am 
Activities (1 0/1/96 - 7/29/03). 

Notes: Activities greater than the Action Level are indicated in red. Action Levels apply only to 30-day averages and the selective formatting in this table is Notes: Activities greater than the Action Level are indicated in red. Action Levels apply only to 30-day averages and the selective formatting in this table is 
provided for reference only. 

November 2003 6-1 2 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Su$ace- Water Monitoring Report: Water Year 2002 

4.5 

4.0 

3.5 

v) 5 3.0 
C 

g, 2.5 
ii * 
% 2.0 
CI 
C 

3 1.5 
5 

- 

- 

1 .o 

0.5 

0.0 

Estimated Discharge 
A PU-239,240 Sample R d t  

Notes: 
. Negative analy?ical results due lo blank 
correction are shown hem as zero. 
~ Sample results shown at midpoint of 
composite samplinQ pedod. 

!A! 

Am Result Rejected 
Thrwgh Validation 

Am Result Rejected 
Through validation 

! 

P 

0.7 

0.6 

0.5 
2 
op 
4 

!i 

0.4 5 

8 
0.3 

n 

v) 
0.2 

0.1 

0.0 

Figure 6-4. Gaging Station GSlO Hydrograph with Individual Sample Results: 3/14/02 - 4D/03. 
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Figure 6-5. Gaging Station GSlO Hydrograph with Individual Sample Results and Error Bars: @ 3/14/02 - 4D/03. 
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All water monitored at GSlO during this period flowed to Pond B-5 and was eventually direct discharged to 
lower Walnut Creek. Predischarge samples of the water in Pond B-5 indicated acceptable water quality prior to 
all planned discharges. All Pu and Am analytical results from composite samples collected at POC gaging station 
GS08 (Pond B-5 outfall; Figure 6-2) during this period were well below 0.15 pCi/L (Figure 6-6) and there were 
no reportable 30day average values. 

All water discharged from Pond B-5 to Walnut Creek subsequently flowed through RFCA POC GS03 at the 
eastern Site boundary. Pu and Am analytical results from composite samples collected at GS03 during the period 
of interest were all well below 0.15 pCiL (Figure 6-7) and there were no reportable 30day average values. 
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Figure 6-6. Gaging Station GS08 Hydrograph with Individual Sample Results: 3/1/02 - 6/1/03. 
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Figure 6-7. Gaging Station GS03 Hydrograph with Individual Sample Results: 3/1/02 - 6/1/03. 

Data Summary and Analysis 

The following data evaluatipn includes all surface-water data available as of 9/10/03. Monitoring data were 
extracted from the Site Soil-Water Database (SWD) or taken from hardcopy analysis reports for the locations of 
interest and subsequently reconciled against SWD. The following list describes the environmental data 
compilation process: 

Individual sample result values are calculated as arithmetic averages of real and field duplicate results when 
both results are from the same sampling event; 

When available, Site-requested laboratory re-runs are averaged with initial runs for the same sampling event; 

Laboratory duplicate and replicate QC results are not used; 

When negative values for actinide measurement are returned from the laboratories due to blank correction, 
0.0 pCi/l is used in the calculations; 

Only total radionuclide measurements are used; and 

Data that did not pass validation (rejected data) are not used. 

0 

Verification and Validation of Surface- Water Analytical Results 

All surface water isotopic data are either verified or validated, based on criteria determined by Analytical 
Services Division (ASD), or at the special request of the customer. Approximately 75% of all isotopic data are 
verified and the remaining 25% are validated. Validation is typically determined randomly for each 
subcontracted laboratory, based on the specific analytical suites. This random validation selection may or may 
not routinely include POE or POC locations. However, when reportable values are observed, all analytical 
results used in the calculations receive formal validation. 

For samples collected at GSlO during the reportable periods, all isotopic data not randomly selected for 
validation were specifically submitted for validation at the request of Site personnel. All isotopic data package 

November 2003 6-15 



RF/EMM/WP-OJ-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

validation was performed by a subcontractor to ASD, and all packages in the date range identified were 
considered valid., 

Actinide Data Summary 

Since March 3, 1998, five upstream automated monitoring locations have been operating as part of the continuing 
source evaluation for GSlO as a response action to reportable Pu and Am measurements during WY97. These 
locations are GS27, GS38, GS39, GS40 and SW022 (Figure 6-8). Additionally, GS43 was installed on June 1, 
1999, GS50 was installed on March 28,2001, and GS28 and GS57 were installed on February 19 and March 13, 
2002, respectively. These stations were installed or upgraded to monitor subdrainages that are tributary to 
GS10. These locations are operated Source Location monitoring stations (see Section 6) to characterize water 
quality and specifically measure Pu and Am loads from the respective subdrainages in an attempt to identify any 
discrete source areas. Summary statistics for sample results from these locations are shown in Table 6-7. The 
activities for GS27 are arithmetic averages since this location has historically sampled only selected storm events. 
Location SW022 was upgraded to collect continuous flow-paced samples on 10/1/99. As such, the average(s) 
shown are volume-weighted for the continuous flow-paced samples, with the arithmetic average of stormevent 
samples given in parentheses2'. Continuous flow-paced sampling is used for GSlO, GS28, GS38, GS39, GS40, 
GS43, GS50, and GS57 and volume-weighted average activities are given in Table 6-7. 

Note: Drainage areas have changed as the Site moves toward Closure and the land and drainage features are reconfigured. 7he drainage areas shown are 
current as of 9/10/03. 

Figure 6-8. Automated Surface Water Monitoring Locations and Corresponding Sub-Drainage 
Areas Tributary to GS10. 

21 The arithmetic average also includes storm-event samples collected during WY2000-2001 as part of the automated 
a synoptic sampling activities. 
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Table 6-7. Summary Statistics for Samples from GSlO and Monitoring Locations Tributary to 
GS10: March 3, 1998 to Present. 

Note: Data for GS28 begins on 2/19/03; GS43 begins on 6/1/99; GS50 begins on 3/28/01; GS57 begins on 3/13/02. 

Figure 6-9 shows the average annual activities at GSlO for WY93 - WY0322. For WY93 - WY96, arithmetic 
averages of individual storm-event sample results are plotted. However, due to the continuous flow-paced 
sampling protocols currently in place under RFCA, the more representative volume-weighted average activities 
are shown for WY97-WYO3. It is important to note that although elevated 30day average values occurred in 
recent years, the volume-weighted average is comparable to the activities for other years. This suggests that 
actinides have been available for transport to GSlO for some time and that the recent measurements at GSlO are 
likely the result of legacy contamination. The unusual PdAm ratios are evaluated in greater detail below. 
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Figure 6-9. Average Annual Pu and Am Activities at GSIO: Water Years 1993-2003. 

22 For WY03 the average shown is through 713QIO3. 
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Annual GSlO Loads 

Annual radionuclide loads for GSlO in micrograms are plotted in Figure 6-10 to show long term loading to GSlO. 
For WY93 - WY96, the arithmetic average activity of individual sample results is multiplied by the associated 
total annual discharge volume to get pCi, then converted to microgramsz3. For WY97-WYO3, the activity for 
each flow-paced composite sample is multiplied by the associated discharge volume to get pCi, then converted to 
micrograms and summed." As stated previously, this suggests that actinides have been available for transport to 
GSlO for some time and that the recent measurements at GSlO are likely the result of legacy contamination. 

1993 1994 1995 1996 1997 1998 1999 2000 2002 2003 

Water Year 

md through 7/30/03 for WY03 is plotted. 

Figure 6-10. Annual Pu and Am Loads at GS10: Water Years 1993-2003. 

Relative Loading Analysis 

This loading analysis uses data from all automated monitoring locations that are tributary to GSlO (Figure 6-8). 
These locations are GS27, GS28, GS38, GS39, GS40, GS43, GS50, GS57, and SW022. The analysis is 
performed for two overlapping time periods based on the operational periods for two groups of locations. For the 
first period, 3/27/01 to date, monitoring locations GS27, GS38, GS39, GS40, GS43, GS50, and SW022 were all 
operational. For the second period, 3/13/02 to date, monitoring locations GS27, GS28, GS38, GS39, GS40, 
GS43, GS50, GS57, and SW022 were all operational. 

z3 Picocuries of plutonium are multiplied by 14.085 to get picograms, and divided by lo6 to get micrograms. Similarly, 
picocuries of americium are multiplied by 0.292 to get picograms, and divided by lo6 to get micrograms. 

24 Storm-event samples are generally flow-paced composites consisting of 15 grabs taken during a direct runoff hydrograph 
and not during baseflow conditions. The grabs are targeted to be taken on the rising limb of a runoff period as flow rates 
increase to the peak. This is the period during direct runoff when the highest contaminant concentrations are expected to be 
measured. Under RFCA (starting 10/1/96), samples collected at POEs are continuous flow-paced composites where grab 
samples are collected during all flow conditions. 
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Location Code 
GS10 

GS27 

GS28 

GS38 

GS39 

GS40 

GS43 

The 100, 300,400,500, 600, 800, and 900 Areas all contribute runoff to SW022 via the Central Ave. Ditch. 
During high flows, a portion of the flow in the Central Avenue Ditch overflows to a 48-inch pipe which leads 
directly to South Walnut Creek, bypassing SW022, as indicated by the dotted,flow line in Figure 6-1 1. This 
upstream flow bypass causes the calculated load for SW022 to be an underestimate of the total Central Avenue 
Ditch subdrainage area contribution to GS10. 

Table 6-8 gives location and drainage basin detail for the monitoring locations used in this loading analysis. The 
hydrologic connectivity of these locations is shown in Figure 6-1 1 and Figure 6-2 

Table 6-8. Location and Drainage Basin Detail. 

. 

Location Detail Contributing Areas 
S. Walnut Cr. 40 feet upstream of the 6-1 100, 300,400, 500, 600, 700,800, 900; 
Bypass 173.1 acres 
Drainage ditch NW of 8884 Area south and west of 6884; 

0.4 acres 
Ditch NW of 6865 10  above Central Ave. 800; 2.8 acres 
Ditch e 

Central Ave. Ditch at 8'n Street 100, 300, 400, 500, 600; 
40.7 acres 

Drainage ditch N of 904 Pad 903 Pad, 904 Pad, Contractor Yard; 
8.1 acres 

Culvert E of 750 pad draining 700 Area to S. 700; 
Walnut Cr. 25.8 acres 
Drainage ditch NE of 6886 6886 area; 

GS50 
GS57 
sw022 

Ditch N of 6990 
Ditch NE of 6444 Area 
East end of'central Ave. Ditch at Inner East 

Solar Ponds, 900; 9.3 acres 
400; 8.6 acres 
100, 300,400, 500, 600, 800, 900; 

Loads for GS10, GS28, GS38, GS39, GS40, GS43, GS50, GS57, and SW022 continuous flow-paced samples 
were calculated as detailed in Appendix B. 1 Analytical Data Evaluation Methods. The load for any period is 
then the sum of the individual sample loads during that period. 

For GS27, loads for any period are calculated by multiplying an estimated overall activity by the corresponding 
discharge measured at the gage, and then converting to  microgram^.^^ The following methods were used to 
estimate a range of loads for GS27: 

The annual arithmetic average activity is multiplied by the corresponding measured annual discharge volume 
to estimate annual loads. The annual loads are then totaled for the analysis period.26 

The overall seasonal arithmetic average activity is multiplied by the corresponding measured total seasonal 
discharge volume for each year to estimate seasonal loads. The seasonal loads are then totaled for the. 
analysis period. N 

25 Storm-event sampling collects samples during the rising limb of a direct runoff hydrograph following a precipitation event. 
The highest TSS measurements, and corresponding Pu and Am activities, are typically measured during these hydrologic 
conditions. Therefore, simple arithmetic average activities using these sample results would be expected to be biased high 
relative to the 'true' mean activity for a given location. Additionally, actinide water-quality variation tends to be lognormal, 
and also varies with flow rate, season, storm size, and time. Therefore, various activity estimation techniques and periods are 
used to calculate a range of estimated loads. 

26 As stated previously, two analysis periods were used based on the operation dates of the monitoring locations: 3/27/01 to 
date, and 3/13/02 to date. 
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The annual median activity is multiplied by the corresponding measured annual discharge volume to estimate 
annual loads. The annual loads are then totaled for the analysis period. 

The annual geometric mean activity is multiplied by the corresponding measured annual discharge volume to 
estimate annual loads. The annual loads are then totaled for the analysis period. 

The seasonal arithmetic average activity for each year is multiplied by the corresponding measured seasonal 
discharge volume to estimate annual loads. The annual loads are then totaled for the analysis period. 

The seasonal median activity for each year is multiplied by the corresponding measured seasonal discharge 
volume to estimate annual loads. The annual loads are then totaled for the analysis period. 

The loads estimated for GS27 are summarized in the following analysis by using the minimum and maximum 
estimated loads from the various methods. 

Relative Sub-Drainaue Loads: March 27.2001 to Date 

The loading analyiis in this section uses all available data for the period 3/27/01 through the present using all 
available data from GSlO and the seven upstream Source Location monitoring stations (GS27, GS38, GS39, 
GS40, GS43, GS50, and SW022). This loading analysis does not address the attenuation of actinides as they are 
transported from one monitoring location to the next. The analysis assumes that as the period of sampling is 
increased, the temporal effects of actinide transport will not significantly affect the relative loads from the 
various subdrainages. The hydrologic connectivity of these locations is shown in Figure 6-1 1. 

',\' 
5"' 

I"i I I 

- _  -/ -- -- - 

Figure 6-1 1. Hydrologic Connectivity of Monitoring Locations Tributary to GSlO (as of 3/27/01). 

Table 6-9 and Figure 6-12 indicate that the Central Ave. Ditch subdrainage (as measured by SW022) is 
contributing a significant portion of the F'u load estimated at GS10. However, the partial bypassing of high flows 
from Central Ave. Ditch directly to GSlO would cause the load at SW022 to be a slight underestimation of the 
total load from the Central Ave. Ditch subdrainage area. The analysis also indicates that the 700 Area monitored 
by GS40 is contributing a significant portion of the Pu loads estimated at GS10. However, a majority of the 
GS40 loads are a result of the two most recent samples (0.874 and 0.249 pCi/L Pu; total of 67.6 pg). Water 
Programs staff is in consultation with the projects within the GS40 drainage, under the Performance monitoring 
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objective, regarding these recent monitoring results at GS40. In general, the Pu loads are evenly distributed 
between SW022 (Central Ave. Ditch drainage), GS40 (700 Area), and the South Walnut Creek stream reach 
between GS40 and GS 10 (labeled as ‘Other Sub-Drainage Contributions to GS 10’). This suggests that diffuse, 
low-level Pu contamination is the cause of Pu measured at GS10, rather than a single source term.. 

Table 6-9 and Figure 6-13 indicate that the Central Ave. Ditch sub-drainage (as measured at SW022) contributed 
a small portion (8.7%) of the Am load measured at GS10. This suggests that the majority of the Am load at 
GSlO originates from tributary areas other than the Central Ave. Ditch subdrainage. The analysis also indicates 
that the 700 Area monitored by GS40 is contributing a significant portion of the Am loads estimated at GSlO. 
However, a majority of the GS40 loads are a result of the two most recent samples (2.635 and 0.497 p C f i  Am; 
total of 4.09 pg). Water Programs staff is in consultation with the projects within the GS40 drainage, under the 
Performance monitoring objective, regarding these recent monitoring results at GS40. It should be noted that 
during the period of reportable values at GS10, activities at GS40 were measured at historically low levels. In 
general, a majority (90.8%) of the Am loads appear to originate in the GS40 sub-drainage (700 Area), and the 
South Walnut Creek stream reach between GS40 and GSlO (labeled as ‘Other Sub-Drainage Contributions to 
GS10’). This suggests that a source of Am may exist in these areas. Additional information evaluated in the 
following sections of this report support this hypothesis of a source ‘enriched**’ in Am in this stream reach. 

Table 6-9 and Figure 6-12 also indicate that the GS38 sub-drainage contributes 25.1% of the Pu load reaching 
GSlO. The Pu activities at GS38 may be the result of legacy contamination from past material storage in the 600 
Area. Since Pu activities at GS38 have remained fairly constant since gage operation began on 1/15/98, the 
hypothesis of legacy contamination is further supported. 

Location . Pu-239,240 Load in pg 
GSlO 389.7 

Table 6-9. Comparison of Plutonium and Americium Loads at Tributary Locations with GS10: 
3/27/01 through Present. 

Am-241 Load in pg 
8.59 

P~-239,-240 
Location Load in pg Load as a Percent 

of GSlO Load 
GS50 1 . 1  . 0.3% 
GS40 110.7 28.4% 
“Other Sub- 154.2 39.6% 

Am-241 
Load in pg Load as a Percent 

of GSlO Load 
0.04 0.5% 
5.26 61.2% 
2.55 29.6% 

to GSlO 
sw022 

GS39 
GS43 
GS27 
GS38 

*’ The term ‘enriched’ is used in this document to identify source terms where Am activities are higher than predicted given 
the corresponding Pu activity. The expected ratios are based on thGmateria1 that was historically used at the Site. 
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Figure 6-12. Relative Plutonium Load Contributions from Locations Tributary to GS10: 3/27/01 
through Present. 
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Figure 6- 13. Relative Americium Load Contributions from Locations Tributary to GS10: 3/21/01 
through Present. 
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Relative Sub-Drainacre Loads: March 13.2002 to Date 

The loading analysis in this section uses all available data for the period 3/13/02 through the present using all 
available data from GSlO and the seven upstream Source Location monitoring stations (GS27, GS28, GS38, 
GS39, GS40, GS43, GS50, GS57, and SW022). This loading analysis does not address the attenuation of 
actinides as they are transported from one monitoring location to the next. The analysis assumes that as the 
period of sampling is increased, the temporal effects of actinide transport will not significantly affect the relative 
loads from the various subdrainages. The hydrologic connectivity of these locations is shown in Figure 6-1 1. 

--- 1 

Figure 

sov- 

hSW022 

GS57 

-- -/ -- -- - 

6-14. Hydrologic Connectivity of Monitoring Locations Tributary to GSlO (as of 3/13/02). 

Table 6-9 and Figure 6-12 indicate that the additional locations GS28 and GS57 do not significantly change the 
conclusions drawn from the analysis period given above. GS28 and GS57 (tributary to GS38 and not shown 
separately in the pie charts) do not contribute significant loads to GSlO. Again, a majority of the GS40 loads are 
a result of the two most recent samples, as discussed previously. 
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Location 
GS10 

Table 6-10. Comparison of Plutonium and Americium Loads at Tributary Locations with GS10: 
3/13/02 through Present. 

Pu-239,240 Load in pg Am-241 Load in pg 
251.6 5.91 

~ Pu-239, 
Location I Load in pg 

0.4 GS50 

Load as a Percent 
of GSlO Load 

<0.2% 
37.5% GS40 

“Other Sub- 
Drainage 
Contributions 

Load in pg 

<0.02 
4.72 

to GS10 
sw022 

GS39 
GS43 
GS28 
GS27 
GS38 

GS57 

94.3 
70.4 

86.5 
6.4 
0.9 
0.8 

2.1 - 13.2 
71.4 

2.3 

,240 I Am, 

28.0% 0.64 

2.5% 

0.8% - 5.2% 0.02 - 0.06 
28.4% I 0.34 

0.9% I 0.02 

241 
Load as a Percent 

of GS10 Load 
0.3% 
79.9% 
10.8% 

9.1 % 
1.1% 
0.1% 
0.1% 

0.2% - 1.1 Yo 
5.7% 

0.3% 

0 
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Figure 6-15. Relative Plutonium Load Contributions from Locations Tributary to GSlO: 3/13/02 
through Present. 
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Figure 6-1 6. Relative Americium Load Contributions from Locations Tributary to GS10: 3/13/02 
through Present. 
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4 -  

3.5 - 

* .  
PdAm Activity Ratio Evaluation 

The ratios of sample Pu activity to Am activity (WAm ratios) for surface-water samples collected within the 
GSlO drainage area are evaluated in this section. Figure 6-17 presents W A m  ratios for all surface-water 
samples collected at GSlO (10/1/92 - 7/30/03). Only samples with both Pu and Am results greater than or equal 
to 0.015 pCi/l are included in this evaluation to minimize the effects of analytical error near the detection limit. 

Figure 6-17 suggests no long-term trend of increasing or decreasing W A m  ratios with time at GS10. Further 
analysis of data showed no strong seasonal, monthly, or annual trends in PdAm ratios. In short, the average 
PdAm ratio (1.16) at GSlO has been fairly constant for several years. Additionally, 47% of the samples 
displayed in Figure 6-17 had Am activities in excess of Pu activities. 

4.5 1 

Date 

Ite: Ratios shown are for samples where both PU and Am results were greater than or equal to 0.015 p C i .  

Figure 6-1 7. PdAm Ratios for Surface- Water Samples at GS10. 

Table 6-1 1 suinmarizes average PdAm ratios for surface-water samples collected at automated monitoring 
locations within the GSlO drainage (10/1/92 to date). Again, only samples with both Pu and Am results greater 
than or equal to 0.015 pCiA were included to minimize the effects of analytical error near the detection limit. 

Table 6-1 1 indicates that the average Pu/Am ratios from monitoring locations in the Central Ave. Ditch sub- 
drainage range from 1.73 to 4.05 (these locations are GS27, GS28, GS38, GS39, GS43, GS57, and SW022). The 
data from these locations are plotted in Figure 6-18 through Figure 6-20. These ratios are closer to the ‘expected’ 
range based on the material that has historically been used in Site operations. However, average Pu/Am ratios 
from monitoring locations in the main South Walnut Creek reach (GS10, GS40) and near the Solar Ponds (GS50) 
range from 0.51 to 1.12 (plotted in Figure 6-21 and Figure 6-22). Further, Figure 6-23 displays the ratios for all 
surface-water sampling locations within the GS 10 drainage. This information further supports the hypothesis of 
a source ‘enriched’ in Am in the main South Walnut Creek stream reach. 
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Table 6-1 1. Summary Statistics for Surface- Water PdAm Activity Ratios for Automated 
Monitoring Locations Tributary to GS10. 

Notes: Ratios shown are for samples where both Pu and Am results were greater than or equal to 0.015 pWl. 
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Figure 6-18. Variation of Sample Am-241 with Pu-239,240 Activity at GS28, GS38, GS39, GS43, 
and GS57. 
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Figure 6-79. Variation of Sample Am-241 with Pu-239,240 Activity at GS27. 
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Figure 6-20. Variation of Sample Am-247 with Pu-239,240 Activity at SW022. 
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Figure 6-21. Variation of Sample Am-241 with Pu-239,240 Activity at GS10. 
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Note:, Location averages include all samples where both Pu and Am results are 2 0.015 pCa. 

Figure 6-23. Map Showing Average Pu/Am Ratios for Surface- Water Sampling Locations 
Tributary to GS10. 

Site Activities and Projects 

During the most recent period of reportable values at GS10, the following Site activities occurred within the 
GSlO drainage area (discussed in more detail below): 

903 Pad Accelerated Actions; 

904 Pad D&D activities; 

Building 441 D&D project. 

750 Pad Sludge Removal project; 

Building 444 Cluster Type 1 Facilities (B427, B449, B453) D&D project; 

Building 779 Rubble Pile; and, 

750 Pad Sludge Removal 

All sludge removal activities at the 750 Pad take place within tent structures. Therefore, the project should not 
normally come in contact with runoff from precipitation or snowfall events. All water that may enter the tents or 
' is used during routine operations is dispositioned appropriately and not allowed to enter the environment without 

proper evaluation (see Incidental Waters below). The 750 Pad is immediately upstream of GS40 and all runoff 
from this area is sampled at GS40. During the period of reportable values at GSlO, the maximum Pu result from 
GS40 was 0.068 pCi/L. 
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903 Pad Accelerated Actions a Activities at the 903 Pad generally take place within tent structures. Therefore, the highest risk activities do not 
come in contact with runoff from precipitation or snowfall events. All water that may enter the tents or is used 
during routine operations is dispositioned appropriately and not allowed to enter the environment without proper 
evaluation (see Incidental Waters below). The portion of the 903 Pad tributary to GSlO is immediately upstream 
of GS39, and all runoff from this area is sampled at GS39. During the period of reportable values at GSlO, the 
maximum Pu result from GS40 was 0.235 pCi/L. However, the load evaluation above indicates that the GS39 
drainage area is a not a significant contributor of Pu loads to GS10. 

904 Pad D&D 

A portion of the 904 Pad is tributary to GS39, while the remaining portion is tributary to SW022. As stated 
previously, the relative load estimated for GS39, coupled with the GS39 and SW022 Pu activities within the 
historic range, suggest that the reportable values measured at GSlO are not a direct result of the 904 Pad D&D. 

Buildina 444 Cluster Tvpe 1 Facilities D&D 

The B444 area is immediately upstream of GS57 and all runoff from this area is sampled at GS57. During the 
period of reportable values at GSlO, the maximum Pu result from GS57 was 0.026 p C K .  Additionally, the load 
evaluation above indicates that the GS57 drainage area is not a significant contributor of Pu loads to GS 10. 

e 

Buildina 779 Rubble Pile 

The B779 rubble pile has existed within the GSlO drainage for several years. Although runoff from the pile is 
not sampled prior to reaching GS10, past source evaluations have indicated that the rubble pile is not contributing 
a significant Pu load to GS10. 

Shift Superintendent Reports 0 Site shift superintendent reports for March 2003 were reviewed with an emphasis on occurrences with the 
potential for environmental releases of radionuclide contamination to surface water. No items that are likely to 
have resulted in an environmental release were noted. 

Incidental Waters 

Excavation work and routine operations in the GSlO drainage area were also examined. All excavation work and 
routine operations at the Site are subject to the Site Incidental Waters program. Water that collects in utility pits, 
valve vaults, or excavations is sampled prior to being dispositioned. Following sampling, such water is pumped 
to the ground if the water quality is acceptable, or sent to an on-Site treatment facility if sample results indicate 
the water is not suitable for a release to the environment. During February through March 2003, three incidental 
waters was sent to ground within the GSlO drainage. This water (approx. 640 gals) was within limits for release 
to the environment. 

Summary and Conclusions 

The Site is continuing the ongoing source evaluation for potential cause(s) of reportable 30day moving average 
values for Pu at the POE monitoring location GS10. As for previous reports, the Site concludes that the likely 
sources of the reportable 30day moving average values at GS 10 are: 

1. Diffuse actinide contamination associated with soils and sediments from past Site operations released to the 
environment through events and conditions over past years. This actinide contamination is transported with 
suspended solids in surface-water runoff during precipitation events. 

2. Actinide contamination enriched in Am that has been incorporated into the stream sediments in South Walnut 
Creek from past Site operations through events and conditions over past years. This actinide contamination 
is transported through sediment resuspension by surface-water runoff during precipitation events. 

@ 
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Based on the ongoing evaluation, Site personnel conclude that no specific remedial action(s) is indicated at this 
time, other than scheduled remedial actions and closure activities for the Site. This source investigation has 
identified no highly localized source(s) of contamination that warrant targeted remediation based on the available 
information. The current conclusions are summarized below: 
0 Based on the details regarding recent Site activities outlined above, it is concluded that neither D&D, 

construction, environmental remediation, excavation, nor routine operations caused a release that directly 
resulted in the recent reportable values measured at GS10. 

Historical GSlO data suggests that actinides have been available for transport to GSlO for some time and that 
the recent measurements at GSlO are likely the result of legacy contamination. 

The loading analysis above indicates that the South Walnut Creek reach upstream of GSlO is the likely origin 
of the majority of the Pu and Am load measured at GS10. 

Results shown above also indicate that the average Pu/Am activity ratio for surface-water samples from 
GS 10 is lower than that generally observed in other drainages and subdrainages across the Site. Results also 
indicated that the Pu/Am ratios observed at GSlO are significantly lower than those observed at monitoring 
locations GS27, GS28, GS 38, GS39, GS43, GS57, and SW022. Although monitoring location GS50 shows 
low MAm ratios, this location does not contribute significant loads to GS10. These results indicate that a 
source relatively ‘enriched’ in Am exists within the GS 10 drainage, specifically in the main South Walnut 
Creek upstream of GS 10. 

Extensive evaluation of waterquality correlations in past reports indicate that a source term relatively 
‘enriched’ in Am is associated with the sediments in the main South Walnut Creek stream reach. This source 
term appears to affect GSlO waterquality to varying degrees based on streambed erosionhesuspension rates, 
relative load contributions from distributed sources, and hydrologic conditions. The HRR and soilhediment 
data provide information supporting this hypothesis. However, sufficient data do not exist to establish the 
extent and exact location of this source term. 

0 

0 

0 

I 

0 

Surface-soil and sediment data presented in past reports clearly show the existence of distributed Pu and Am 
source terms throughout the GSlO drainage. The areas  ne^ the Solar Ponds and within the South Walnut 
Creek stream reach show lower Pu/Am ratios. However, sufficient data do not exist to establish the extent 
and exact location of the Am ‘enriched’ source term in the main South Walnut Creek stream reach. 

‘ 

The Site’s proposed course of action includes: (1) continuing observation (routine monitoring and special 
sampling as appropriate), and (2) erosion modeling of the drainage areas above GSlO as part of the Land 
Configuration Erosion Evaluation. Effective best management practices, such as the use of the existing terminal 
ponds in batch or flow-through mode to clarify stormwater of potentiallycontaminated sediment and particulate 
matter, should also be continued. Specifically, DOE and the K-H Team propose the following actions as the path 
forward: 

Continued observation (routine monitoring and special sampling, as appropriate) and ongoing data 
interpretation to provide better understanding of actinide transport directly related to the operation of the Site 
automated surface-water monitoring network. This monitoring and the associated routine data evaluations 
will be valuable should reportable values be measured in the future. 

Erosion modeling of the drainage areas above GS 10 as part of the Land Configuration Erosion Evaluation in 
EyO4. Data suggest the more immediate areas above GSlO typically contribute the majority of the actinide 
load observed at GS10, with smaller contributions from the western part of the drainage. 

0 
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0 Continued use of the existing detention ponds in batch or flow-through mode as an effective best 
management practice to clarify stormwater containing potentially contaminated sediment and particulate 
matter. 

Continued progress reporting through Quarterly RFCA Reports, Quarterly State Exchange Meetings, and 
Annual Automated Surface-Water Monitoring Reports. 

0 

6.3.4 

WY97 Source Evaluation for Walnut Creek 

The WY97 Walnut Creek Source Evaluation Reports (Reports #1, #2, #3, and Final; RMRS 1997a. 1997b, 
1997c, and 1998a) included source evaluations for POC GS03 and POEs GSlO and SW093. These reports were 
completed in response to reportable waterquality levels at these locations during Water Year 1997. The scope of 
the investigation for each report is summarized below. 

Progress Report #1 to the Source Evaluation and Preliminary Mitigation Plan for Walnut Creek, Rev. 0 (RMRS 
1997a) did not include SW093. The following text is taken directly from Progress Report #2 (RMRS 1997b) 
describing the contents of that report related to SW093: 

Summary of Completed Source Evaluations for POE SW093 

0 

0 

0 

Results and analysis of ongoing RFCA monitoring; 

A detailed description of new sedimendsoil sampling locations for SW093; 

A detailed description of proposed new Source Location monitoring stations for SW093; 

A summary of current Actinide Migration Study findings with cross-links to source 
evaluations; and 

A summary of the status for sampling and operational modifications. 0 

The following text is taken directly from Progress Report #3 to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1997c) describing the contents of that report: 

0 

0 

Results and analysis of ongoing RFCA monitoring; 

An assessment of existing monitoring data for SW093; 

Updates for the new Source Location monitoring stations for SW093; 

An evaluation of the effects that watershed improvements may have had on Site water 
quality; 

A summary of current Actinide Migration Study findings with cross-links to source 
evaluations; and 

A summary of the status for sampling and operational modifications. 

0 

0 

The following text is taken directly from the Final Report to the Source Evaluation and Preliminary Mitigation 
Plan for Walnut Creek, Rev. 0 (RMRS 1998a) describing the contents of that report: 

0 

0 

0 

0 

Updates to the ongoing SW093 evaluation; 

Results and analysis of ongoing RFCA monitoring; 

An assessment and incorporation of available new data for SW093; 

Updates for the new Source Location monitoring stations for SW093; 

Hypotheses for source location(s) with supporting and non-supporting information; 
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An identification of data gaps and uncertainties in the source evaluation process with 
suggested modifications (if any) to the AMs Workscope and the IMP; 

A summary of current AMs findings with cross-links to source evaluations; 

A summary of the status for sampling and operational modifications; 

Results of the source location evaluation; 

A detailed description of identified source areas; and 

A general description of mitigating actions applicable to sources which may be identified in 
the future. 

0 

In the Final Report, the following findings regarding the possible source(s) of the reportable values at SW093 
were noted: 

To date, a singular source for SW093 can not be identified. Information collected to date does 
not point to any singular conclusion. In fact, it is likely that multiple sources and transport 
mechanisms are responsible for the elevated activities at SW093. To date, no localized areas of 
radiological contamination have been identified - either historical or resulting from current 
operations. The Site concludes that the likely source of the exceedance of the 30-day average 
for Pu at POE SW093, resulted from difise radionuclide contamination from past Site 
operations released to the environment through events and conditions over past years. 

The Final Report further lists the possible SW093 source(s): 

0 

0 

Diffuse soil and sediment contamination in the SW093 drainage 

Tributary surface-water source transporting contamination 

WY99 Source Evaluation for POE SW093 

The WY99 Source Evaluation Report for Point of Evaluation SW093 (RMRS 1999b) was completed in response 
to reportable waterquality levels at SW093 during Water Year 1999. The following text is taken directly from 
that report describing the contents: 

0 Results and analysis of ongoing, automated surface-water monitoring data including trending 
and correlations, statistical analysis, and loading analysis; 

A review of existing soiVsediment data; 

Restoration, and Site Closure projects; and 

A summary of current Actinide Migration Evaluation findings. 

0 

An assessment of Decontamination and Decommissioning (D&D), Environmental 

This following text summarizes the findings, and presents preliminary conclusions based on information 
presented and analyzed in this report: 

0 Surface-water and soihediment sampling results suggest that one or more low-level 
distributed actinide source areas exist within the SW093 drainage. Further, surface-water 
activities have been of similar magnitudes for the last decade, suggesting source areas that 
originated as legacy contamination. 

Recent surface-water sampling results from Source Location monitoring stations have further 
refined the estimation of relative plutonium and americium load contributions to SW093 
from upstream subdrainage areas. These load estimations suggest that significant plutonium 
and americium source terms may exist in the B779 area (GS32 subdrainage). Data indicate 

0 
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that these sources are legacy contamination as a result of past Site operations, and are not a 
result of current D&D activities. 

Load estimations and soihediment data also suggest that plutonium and americium source 
terms may exist in the following subdrainage areas: 

1. 
2. 
3. 
4. 
5. 

North Walnut Creek reach between SW118 and SW093; 
A portion of the 700 Area including B771/774 and B776/777; 
A portion of the 500 Area including B559; 
A portion of the 300 Area including B371/374; and 
A portion of the 100 Area. 

Evaluation of readings from in-situ, waterquality monitoring probes indicates no unusual or 
unexpected conditions for WY99 to date. WY99 trends for all parameters are similar to 
those obs’erved in WY98 and WY97, and real-time waterquality data cannot be linked to 
discrete upstream source areas. 

A review of current Site activities indicate no reason to suspect that D&D, ER Projects, 
excavation, or routine Site operations caused a release of plutonium or americium that 
resulted in the elevated activities measured at SW093. 

The elevated values observed at SW093 and other monitoring locations in the SW093 
drainage are not being observed at the Ponds or downstream POCs. 

0 

6.3.5 

The following source evaluation is provided in accordance with the Final Rocky Flats Cleanup Agreement 
(RFCA) (CDPHE et al., 1996) (Attachment 5, $2.4(B)) under “Action Determinations”. The RFCA requires 
reporting “when contaminant concentrations in Segment 5 exceed the Table 1 action levels” and that “source 
evaluation will be required”. Further, RFCA states “if mitigating action is appropriate, the specific actions will 
be determined on a case-bycase basis, but must be designed such that surface water will meet applicable 
standards at the POCs. 

Specifically, this source evaluation addresses the Site notification(s) of reportable 30day moving average values 
for plutonium and americium waterquality results at the POE monitoring location SW093, located 1300’ above 
Pond A-1 in North Walnut Creek. Reportable values for Pu were measured for the period February 28 through 
March 2 1,2003. 

This evaluation for Walnut Creek gaging station SW093 covers data received through September 10,2003. The 
following are included in this section: 

Updated Loading Analysis and Source Evaluation for SW093 

0 

0 

Evaluation of ongoing automated surface-water monitoring within the SW093 drainage; 

Estimated actinide loads within the SW093 drainage area; 

A brief assessment of Decontamination and Decommissioning (D&D), Environmental Restoration, and 
Site Closure projects. - 

Hydrology 

All IA surface-water runoff that flows into North or South Walnut Creek is collected by a system of stormwater 
detention ponds. The ponds serve three main purposes for surface-water management: (1) storm water detention 
and settling of sediments, (2) water storage for sampling prior to release, and (3) emergency spill control in those 
instances where a spill cannot be adequately managed without use of the ponds. 

North and South Walnut Creek Flow Controls 
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I 

KEY 

A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway - 
Normal Controlled Flow Pathway ..------------w _-  -z -- -- - 

Figure 6-24. Hydrologic Routing Diagram for POE S W093 (WY2003). 

SW093 is the POE for IA surface-water flows to North Walnut Creek. Surface water in North Walnut Creek is 
routed through the A-Series ponds (Figure 6-24). Steps in the water collection and transfer process are briefly 
outlined as follows: 

0 Runoff from the northern and western IA flows through various ditches and channels to a large cmp and 
directly to SW093 (Figure 6-24); 

Runoff from SW093 then flows downstream through conveyance structures, through Pond A-3, and then to 
Pond A 4  where it is detained; and 

Water detained in Pond A-4 is discharged periodically in batches to Walnut Creek. 

0 

. 

0 

As indicated above, all of the IA runoff that flows into North Walnut Creek is ultimately routed to Pond A-4, 
detained, and sampled prior to being released to lower Walnut Creek. There is no source of IA runoff to South 
Walnut Creek that can enter lower Walnut Creek without first passing through the pond system for subsequent 
batch discharge from Pond B-X2* 

28 A small area NE of the Solar Ponds flows directly to the A-Series Ponds and is not monitored at SW093. 
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SW093 Monitoring Results 

As specified in the IMP, Site personnel evaluate 30day moving average values29 for selected radionuclides at 
POE surface-water monitoring location SW093. Recent evaluations of waterquality measurements at POE 
SW093 showed reportable values for Pu requiring notification and source evaluation under the RFCA Action 
Level Framework. Results for recent 30day moving average values using available data at SW093 are 
summarized below in Table 6-5 and are shown on Figure 6-3. 

The existing weirlflume at SW093 was replaced with a single 3-foot H flume during the period of February 6 
through May 5,2003. To facilitate the collection of samples to be used for comparison with the applicable 
RFCA action levels during construction, the Site established a temporary monitoring location on North Walnut 
Creek 165 feet downstream of SW093 (state plane 2085176,751788). This location was given the identifier 
SW093T (Figure 6-24). Composite samples at SW093T were collected using the identical protocols established 
for POE SW093. Although analytical results from this location were uploaded to the SWD with the identifier 
SW093T, these results were used to calculate the reportable 30day moving average values for POE SW093. 
Data for SW093T are included in the evaluations below; no distinction is made for the SW093T samples. 

- 

Date@) of 30-Day Date(s) of Maximum Volume-Weighted 
Location Parameter Average Requiring Maximum 30-Day Average for Water 

Reporting 30-Day Average YeaPo (pcv~) 

SW093 
I Average I (pCUI) I 

P~-239,240 2/28 - 3/21 103 I 311 9/03 I 0.33 WY033': 0.094 

The analytical results for the composite samples collected around the period of reportable values have been 
verified. A review of historical SW093 monitoring data shows that these results are higher than usual, and 
comparable to results associated with previous reportable periods. Storm-event3* samples collected at SW093 
from WY92 through WY96 (under pre-RFCA had an arithmetic average Pu activity of 0.664 pCfl 
with a maximum of 5.3 pCi/l. Additionally, during the period of continuous flow-paced monitoring under RFCA, 
there has been one other occurrence of reportable 30day average values for Pu (Figure 6-25). The reportable 
measurements generally occur during periods of increased stormwater runoff in the spring and summer months 
(Figure 6-25). Individual composite-sample results for SW093 are listed in Table 6-13 and plotted in Figure 6-26 
for the period of interest. 

29 The method for calculating 30-day averages in given in Appendix B. 1 Analytical Data Evaluation Methods. 

A Water Year is defined as the period from October 1 through September 30. The term water year is abbreviated as WY; 
e.g. Water Year 2002 is WY2002 or WY02. 

3' Through 7/10/03 

32 Storm-event samples are generally flow-paced composites consisting of 15 grab samples taken during a direct runoff 
hydrograph. The grab samples are targeted to be taken on the rising limb. This type of sampling was performed at SW093 
starting in the early 1990's through 9/30/96. 

33 Currently under RFCA, samples collected at POEs are continuous flow-paced composites where grab samples are collected 
during all flow conditions. This type of sampling began at POEs and POCs on 10/1/96. 
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0.35 

0.30 

0.25 

Am-241 3OdAVg 

-RFCA Action Level for pU-239,240 and Am-241 of 0.15 pCvL. 

Gaps are for periods of 
zero discharge or no 

analytical result. 

Date 

Figure 6-25. PO€ Gaging Station SW093: 30-Day Volume- Weighted Average Values for Pu and 
Am Activities (10/1/96 - 7/21/03). 

Table 6-13. WY03 Composite Sample Analytical Results for S W093 Reportable Period. 

Notes: Activities greater than the Action Level are indicated in red. Action Levels apply only to 30-day averages and the selective formatting in this table 
provided f& reference only. 
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Figure 6-26. Gaging Station S W093 Hydrograph with Individual Sample Results: 1/27/03 - @ 3/25/03. 
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All water monitored at SW093 during this period flowed to Pond B-5 and was eventually direct discharged to 
lower Walnut Creek. Predischarge samples of the water in Pond A 4  indicated acceptable water quality prior to 
all planned discharges. All Pu and Am analytical results from composite samples collected at POC gaging station 
GS 1 1 (Pond A 4  outfall; Figure 6-24) during this period were well below 0.15 pCK (Figure 6-28) and there 
were no reportable 30day average values. 

All water discharged from Pond B-5 to Walnut Creek subsequently flowed through RFCA POC GS03 at the 
eastern Site boundary. Pu and Am analytical results from composite samples collected at GS03 during the period 
of interest were all well below 0.15 pCi/L (Figure 6-7) and there were no reportable 30-day average values. 

0.5 

- Estimated Discharge 
A Pb239240 Sample Result 

Sample results shown at midpoint 
of composite sampling period. 

I:, A &+ & ,  

n 1:: 
0.35 

0.3 
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U 

P 

0.15 u) 

0.1 

0.05 

0 

op 
8 
F 

0.2 a, 
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Figure 6-28. Gaging Station GS11 Hydrograph with Individual Sample Results: 2/27/03 - 
5/23/03. 
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Figure 6-29. Gaging Station GS03 Hydrograph with Individual Sample Results: 2/27/03 - 
5/23/03. 

Data Summary and Analysis 

The following data evaluation includes all surface-water data available as of 9/10/03. Monitoring data were 
extracted from the Site Soil-Water Database (SWD) or taken from hardcopy analysis reports for the locations of 
interest and subsequently reconciled against SWD. The following list describes the environmental data 
compilation process: 

Individual sample result values are calculated as arithmetic averages of real and field duplicate results when 
both results are from the same sampling event; 

When available, Site-requested laboratory re-runs are averaged with initial runs for the same sampling event; 

Laboratory duplicate and replicate QC results are not used; 

When negative values for actinide measurement are returned from the laboratories due to blank correction, 
0.0 pCi/l is used in the calculations; 

Only total radionuclide measurements are used; and 

Data that did not pass validation (rejected data) are not used. 

Verification and Validation of Surface- Water Analvtical Results 

All surface water isotopic data are either verified or validated, based on criteria determined by Analytical 
Services Division (ASD), or at the special request of the customer. Approximately 75% of all isotopic data are 
verified and the remaining 25% are validated. Validation is typically determined randomly for each 
subcontracted laboratory, based on the specific analytical suites. This random validation selection may or may 
not routinely include POE or POC locations. However, when reportable values are observed, all analytical 
results used in the calculations receive formal validation. 

November 2003 6-43 



RF/EMM/WP-03-SWMANLRPT02. UN 
Final Automated Surjace- Water Monitoring Report: Water Year 2002 

For samples collected at SW093 during the reportable periods, all isotopic data not randomly selected for 
validation were specifically submitted for validation at the request of Site personnel. All isotopic data package 
validation was performed by a subcontractor to ASD, and all packages in the date range identified were 
considered valid. 

Actinide Data Summary 

Since April 6,2001, five upstream automated monitoring locations have been operating as Performance 
monitoring locations upstream of SW093. These locations are GS32, GS44, GS49, S W  119, and SW 120 (Figure 
6-24). Data from these locations can also be used to characterize water quality and specifically measure Pu and 
Am loads from the respective subdrainages in an attempt to identify any discrete source areas. Summary 
statistics for sample results from these locations are shown in Table 6-14. The activities for GS32 are arithmetic 
averages since this location has historically sampled only selected storm events. Continuous flow-paced 
sampling is used for SW093, GS44, GS49, SWll9, and SW 120 and volume-weighted average activities are given 
in Table 6-14. 

Note: Drainage areas have changed as the Site moves toward Closure and the land and drainage features are reconfigured. The drainage areas shown are 
current as of 9/10/03. 

Figure 6-30. Automated Surface Water Monitoring Locations and Corresponding Sub-Drainage 
Areas Tributary to S W093. 
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Table 6-14. Summary Statistics for Samples from SW093 and Monitoring Locations Tributary to 
SW093: April 6, 1998 to Present. 

Figure 6-31 shows the average annual activities at SW093 for WY95 - WY03”. For WY95 - WY96, arithmetic 
averages of individual stormevent sample results are plotted. However, due to the continuous flow-paced 
sampling protocols currently in place under RFCA, the more representative volume-weighted average activities 
are shown for WY97-WYO3. It is important to note that although elevated 30day average values occurred in 
recent years, the volume-weighted average is significantly less than the activities for other years. This suggests 
that actinides have been available for transport to SW093 for some time and that the recent measurements at 
SW093 are likely the result of legacy contamination. 
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Figure 6-31. Average Annual Pu and Am Activities at SW093: Water Years 1995-2003. 

34 Continuous flow measurement at SW093 began on 3/12/94. For WY03 the average shown is through 7/10/03. 
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Annual SW093 loads 

Annual radionuclide loads for SW093 in micrograms are plotted in Figure 6-32 to show long term loading to 
SW093. For WY95 - WY96, the arithmetic average activity of individual sample results is multiplied by the 
associated total annual discharge volume to get pCi, then converted to mi~rograrns~~. For WY97-WYO3, the 
activity for each flow-paced composite sample is multiplied by the associated discharge volume to get pCi, then 
converted to micrograms and ~ummed.’~ As stated previously, this suggests that actinides have been available for . 
transport to SW093 for some time and that the recent measurements at SW093 are likely the result of legacy 
con tamination. 
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Figure 6-32. Annual Pu and Am Loads at SW093: Water Years 1995-2003. 

Relative Loading Analysis 

This loading analysis uses data from all automated monitoring locations that are tributary to SW093 (Figure 
6-33). These locations are GS32, GS44, GS49, SW119, and SW120. The analysis is performed based on the 
operational periods of the locations. For the period, 4/6/01 to date, all of the above monitoring locations were 
operational. 

35 Picocuries of plutonium are multiplied by 14.085 to get picograms, and divided by lo6 to get micrograms. Similarly, 
picocuries of americium are multiplied by 0.292 to get picograms, and divided by lo6 to get micrograms. 

Storm-event samples are generally flow-paced composites consisting of 15 grabs taken during a direct runoff hydrograph 
and not during baseflow conditions. The grabs are targeted to be taken on the rising limb of a runoff period as flow rates 
increase to the peak. This is the.period during direct runoff when the highest contaminant concentrations are expected to be 
measured. Under RFCA (starting 10/1/96), samples collected at POEs are continuous flow-paced composites where grab 
samples are collected during all flow conditions. 
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Location Code 
SW093 

GS32 

GS44 
GS49 

sw119 

sw 120 

Table 6-15 gives location and drainage basin detail for the monitoring locations used in this loading analysis. 
The hydrologic connectivity of these locations is shown in Figure 6-33. 

Table 6- 15. Location and Drainage Basin Detail. 

Location Detail Contributing Areas 
N. Walnut Cr. 1300’ upstream from the A-1 100,300, 500,700, 900; 
Bypass 233.6 acres 
Corrugated metal pipe (1 S’) north of Solar Former 8779 area; 
Ponds in PA draining 8779 area 6.9 acres 
Culvert between T771 F and T771 L 8771 area; 4.09 acres 
Ditch NW of 8566 8566 and west side of 8776; 

3.3 acres 
Drainage ditch north of Solar Ponds along PA NE portion of Solar Ponds area; 
perimeter road 9.5 acres 
Drainage ditch north of Solar Ponds along PA B771/774 area; 
perimeter road 12.9 acres 

37 Storm-event sampling collects samples during the rising limb of a direct runoff hydrograph following a precipitation event. 
The highest TSS measurements, and corresponding Pu and Am activities, are typically measured during these hydrologic 
conditions. Therefore, simple arithmetic average activities using these sample results would be expected to be biased high 
relative to the ‘true’ mean activity for a given location. Additionally, actinide water-quality variation tends to be lognormal, 
and also varies with flow rate, season, storm size, and time. Therefore, various activity estimation techniques and periods are 
used to calculate a range of estimated loads. 

38 GS38 is located on Central Avenue Ditch just east of 8* Street. The sub-drainage is of a similar grade and percent 
impervious area. The GS38 sub-drainage included portions of the 100,400, and 600 Areas. 
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The loads estimated for GS32 are summarized in the following analysis by using the minimum and maximum 
estimated loads from the various methods. 

Relative Sub-Drainaqe Loads: April 6.2001 to Mav 10.2003 

The loading analysis in this section uses all available data for the period 4/6/01 through 5/10/0339 using all 
available data from SW093 and the five upstream monitoring stations. This loading analysis does not address the 
attenuation of actinides as they are transported from one monitoring location to the next. The analysis assumes 
that as the period of sampling is increased, the temporal effects of actinide transport will not significantly affect 
the relative loads from the various subdrainages. The hydrologic connectivity of these locations is shown in 

I 
KEY 

A Automated Monitoring Station 

Normal Uncontrolled Runoff Pathway - 
Normal Controlled Flow Pathway --------------* _ -  -z -- -- - 

Figure 6-33. Hydrologic Connectivity of Monitoring Locations Tributary to S W093 (as of 4/6/01). 

Table 6-16 and Figure 6-34 indicate that the GS32 subdrainage may be contributing a significant portion of the 
Pu and Am loads estimated at SW093. However, the range of estimated loads is considerable. It should also be 
noted that recent activities measured at GS32 are lower than previous, and the calculated activity of the 
suspended solids has actually shown a downward trend over time. This indicates that recent projects impacting 
the GS32 drainage, especially the Solar Ponds, have not negatively impacted water quality. 

Table 6-16 and Figure 6-34 also indicate that the majority of the Pu and Am load reaching SW093 is likely to 
originate in areas not monitored by upstream monitoring locations. Three new Performance monitoring 
locations, in support of B37 1/374, will be operational starting in FYO4. These new locations will provide 
additional resolution for upstream areas in the SW093 drainage, should future reportable values be measured at 
SW093. 

39 The end date of 5/10/03 was chosen due to the fact that data for subsequent dates was not available as of 9/10/03. 
Composite samples started after 5/10/03 were still filling as of 9/10/03, for selected locations, due to seasonally dry 
conditions. 
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Figure 6-34. Relative Plutonium Load Contributions from Locations Tributary to S W093: 4/6/01 
through 5.1 0/03. 
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Figure 6-35. Relative Americium Load Contributions from Locations Tributary to S W093: 4/6/01 
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Site Activities and Projects 

During the period of reportable values at SW093, none of the buildings within the SW093 drainage underwent 
D&D or had significant external modifications. Two significant projects that included earthwork were performed 
that may have impacted water quality at SW093 (discussed in more detail below): 

0 Flume construction at SW093 

Solar Ponds accelerated actions and regrading, and 

Site shift superintendent reports for February through March 2003 were reviewed with an emphasis on 
Occurrences with the potential for environmental releases of radionuclide contamination to surface water. No 
items that may have resulted in an environmental release were noted. One event, a sludge spill at Tank 231 A, 
prior to the period noted above may have contributed to the reportable values at SW093. 

Excavation work and routine operations in the SW093 drainage area were also examined. All excavation work 
and routine operations at the Site are subject to the Site Incidental Waters program. Water that collects in utility 
pits, valve vaults, or excavations is sampled prior to being dispositioned. Following sampling, such water is \B 

pumped to the ground if the water'quality is acceptable, or sent to an on-Site treatment facility if sample results 
indicate the water is not suitable for a release to the environment. During February through March 2003, one 
incidental water was sent to ground within the SW093 drainage. This water (approx. 300 gals) was from a sump 
at B966 and was within limits for release to the environment. 

Solar Ponds Actions 

Significant regrading occurred at the former Solar Ponds area near the time of reportable values at SW093. The 
regrading activities were complete by the end of calendar year 2002. As noted above, all runoff tributary to 
SW093 from this area is monitored by Performance monitoring locations GS32, SWll9, and SW120. Data from 
these locations indicate that the former Solar Ponds area is not the sole contributor of actinide loads to SW093. 
Recent analytical data from these locations actually indicate that waterquality has improved in the Solar Ponds 
area as the Site moves toward Closure. 

Tank 231 A Sludge Spill 

On November 22,2002, a broken hose leaked approximately 25-35 gallons of sludge from Tank 231 A, south of 
B371. Approximately 10-15 gallons moved outside of the secondary containment to the surrounding area. 
Personnel completed extensive clean-up of the area, however it is not clear if any residual contamination 
remained. 

This are is directly tributary to SW093, and any runoff from the area would be presumed to contain any residual 
contamination. The fact that higher activities were not measured at SW093 until February 2003 does not 
necessarily indicate that residual contamination did not exist. There were no large runoff events in the SW093 
drainage until mid-February 2003, and any residual contamination may not have been mobilized until that time. 
The lack of large runoff events during this period, coupled with sample results from the upstream locations 
discussed above, suggest that residual contamination from the Tank 231 A spill could have been the cause of the 
temporarily reportable values observed at SW093. 

Flume Construction at S W093 

Originally installed in the early 199O's, a 36" rectangular weir plate installed in the throat of a galvanized metal 
36-inch Parshall flume was previously employed to measure flow rates at SW093. Several issues had been noted 
that either affected flow measurement or may affect flow measurement in the future. Consequently, the existing 
weidflume was replaced with a single 3-foot H flume during the period of February 6 through May 5,2003. 
Significant excavation of potentially contaminated sediments occurred during this period. All material to be 
removed from the construction site via rolloff was screened. However, personnel screening was not required due 
to the relatively low levels of soil contamination. 
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To facilitate the collection of samples to be used for comparison with the applicable RFCA action levels during 
construction, the Site established a temporary monitoring location on North Walnut Creek 165 feet downstream 
of SW093 (state plane 2085176,751788). This location was given the identifier SW093T (Figure 6-24). 
Composite samples at SW093T were collected using the identical protocols established for POE SW093. 
Although analytical results from this location were uploaded to the SWD with the identifier SW093T, these 
results were used to calculate the reportable 30day moving average values for POE SW093. A plot of SW093 
Pu and Am results (from SW093T samples) with significant project activity dates is shown in Figure 6-36. 
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Figure 6-36. Plot of Pu and Am Sample Results for S W093 with Significant Flume Construction 
Project Activities Indicated. 

Although sediment activities at SW093 are of relatively low levels, even small amounts of suspended solids (with 
associated actinides) can result in reportable surface-water activities given the Pu and Am action level of 0.15 
pCi/L. Recent TSS results at SW093 have been as high as 1000 mg/L, suggesting that suspended sediment 
activities of only 0.15 pCi/g could challenge the action level. TSS data were not available for the samples 
resulting in the reportable values since all composite samples were collected over periods exceeding the 7day 
hold time requirement for TSS analyses. 

Summary and Conclusions 

The findings and conclusions of this and prior Walnut Creek and SW093 source evaluations suggest that one or 
more low-level distributed actinide source areas exist within the SW093 subdrainage. These source evaluations 
and the more recent review of ongoing RFETS closure activities contained herein suggest that these upstream 
activities did not contribute to increased contamination and reportable values. The Tank 231 A sludge spill and 
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recent flume construction activities at SW093, with the associated sediment excavations, are the most likely 
cause(s) of the recent reportable values. The Site concludes that the likely sources of the reportable 30day 
moving average values at GS 10 are: 

1. Diffuse actinide contamination associated with soils and sediments from past Site operations released to the 
environment through events and conditions over past years. This actinide contamination is transported with 
suspended solids in surface-water runoff during precipitation events. 

2. Low-level actinide contamination associated with streambed sediments likely to have been suspended as a 
result of flume replacement excavations. 

3. Residual contamination resulting from the sludge spill from Tank 23 1 A. 

Based on this evaluation, the temporary nature of the reportable values at SW093, and no impact to downstream 
water quality, Site personnel conclude that no specific remedial action(s) is indicated at this time, other than 
scheduled remedial actions and closure activities for the Site. This source investigation has identified no highly 
localized and persistent source(s) of contamination that warrant targeted remediation based on the available 
information. The conclusions detailed in this report are summarized below: 

Historical SW093 data suggests that actinides have been available for transport to SW093 for some time and 
that the recent measurements at SW093 are likely the result of legacy contamination. 

The loading analysis above indicates that the GS32 drainage is a significant contributor of the actinide load 
measured at SW093. The analysis further suggests that the recent Solar Ponds actions have not negatively 
impacted water quality. 

Surface-soil and sediment data presented in previous reports clearly show the existence of low-level, 
distributed Pu and Am source terms throughout the SW093 drainage. 

Effective best management practices, such as the use of the existing terminal ponds in batch or flow-through 
mode to clarify stormwater of potentiallycontaminated sediment and particulate matter, should be continued. 
Specifically, DOE and the K-H Team propose the following actions as the path forward: 

Continued observation (routine monitoring and special sampling, as appropriate) and ongoing data 
interpretation to provide better understanding of actinide transport directly related to the operation of the Site 
automated surface-water monitoring network. This monitoring and the associated routine data evaluations 
will be valuable should reportable values be measured in the future. 

Additional evaluations should they be warranted by continuing observations of reportable values at SW093. 

Continued use of the existing detention ponds in batch or flow-through mode as an effective best 
management practice to clarify stormwater containing potentially .contaminated sediment and particulate 
matter. 

Continued progress reporting through Quarterly RFCA Reports, Quarterly State Exchange Meetings, and 
Annual Automated Surface-Water Monitoring Reports. 
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Table 7-2. Ad Hoc Field Data Collection: Parameters and Frequency. 

Note: Only locations specifically installed in support o f  an Ad Hoc project are shown. All locations providing information (flow and precipitation) are 
shown in Figure 7-1. 

7.3 DATA EVALUATION 

7.3.1 Building 371 Footing Drain Monitoring Locations 

Operation of B37 lBAS and B37 ISUBBAS provides real-time data confirming the proper operation of the B37 1 
footing drain systems. B371 personnel are notified of a no-flow or high-flow condition, which would initiate 
investigation of those systems. Telemetry has been made available to B371 personnel to allow for direct tracking 
of footing drain operation and for the monthly building surveillance activity. Flow data are not given in this 
report. Data can be found in Appendix 1 of the Building 371 Subsuguce Dra in  System procedure (4-K14-SDS- 
37 1). No sample collection is performed at these locations. 

7.3.2 Sitewide Water Balance Flow Measurement Locations 

Monitoring locations GS33, GS35, GS45, GS46, and SWOO9 were operated to specifically collect flow data in 
support of collected the Site-Wide Water Balance Modeling Project. Flow data from these locations will be 
applied to configuration and calibration of the model. Flow and precipitation data from existing monitoring 
locations at the Site are also used by this project (see Section 7.2). These locations are described under the other 
decision rules included in this report. Flow data are summarized in Section 3 Hydrologic Data; more detailed 
flow data are included in Appendix A. 1 Discharge Data. ' 
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ID Code 

8371 BAS 

8371 SUBBAS 

GS33 

7. AD HOC MONITORING 
The Site often monitors surface waters on an ad hoc basis for a variety of reasons. This monitoring may be 
requested by DOE, RFFO, cities, agencies, building managers, and Site facility managers (e.g. the WWTP). It is 
anticipated that various parties will continue to request such ad hoc monitoring in the future, regardless of 
whether funding is allocated for that purpose. This monitoring will not always require sample analyses. In some 
cases, only flow or continuously recording waterquality monitoring will be needed. Examples of situations that 
may warrant ad hoc monitoring include: 

Major precipitation events that disrupt routine pond predischarge monitoring and discharge 
schedules, 

Community assurance monitoring at the request of downstream cities and the DOE RFFO, 

Unanticipated changes in regulatory permits, agreements, or funding, 

Special projects such as Actinide Migration Evaluation and Site-Wide Water Balance, 

Anticipated but unfunded changes in permits or agreements, 

Construction projects, 

Spill events, and 

Operational monitoring (Le. footing drains, septic lift stations). 

The Ad Hoc monitoring details in Section 7.1 are based on the automated Ad Hoc monitoring performed in 
WY02. 

@ 7.1 DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

The type of data collected depends exclusively on the predetermined intent of the specific Ad Hoc monitoring 
location. The collected data can then be processed to provide decision support or input to a technical analysis. In 
most cases, flow is the primary data collected. 

Location Primary Flow Telemetry Notes 

Building 371 basement 11.4" V-Notch Weir Yes Data collection to confirm 
footing drain proper operation of 

footing drain systems; 
funded by Safe Sites 

Building 371 sub- 11.4" V-Notch Weir Yes Data collection to confirm 
basement footing drain proper operation of 

footing drain systems; 
funded by Safe Sites 

No Name Gulch at 9.5 Parshall Flume Yes Data collection for Site 
confluence with Walnut Water Balance 

Measurement Device 

7.2 WY02 MONITORING SCOPE 

Table 7-1 lists the Ad Hoc monitoring locations that were operational during WY02. Figure 2-2 shows the 
location of these monitoring stations. 

Table 7- 1. Ad Hoc Monitoring Locations. 
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ID Code Location Primary Flow Telemetry Notes 

confluence with Walnut Rectangular Weir with Water Balance 
Creek End Contractions 

GS03; drains to Walnut 

Measurement Device 
GS35 McKay Ditch at 36" Sharp-Crested Yes Data collection for Site 

GS41 Subdrainage SW of 0.5 H Flume Yes Data collection for Site 
Water Balance . 

Creek 

of Site fenceline Water Balance 

fenceline Water Balance 

upstream of confluence Water Balance 
with West Diversion 

GS45 Upper Church Ditch east 9 .5 Parshall Flume No . Data collection for Site 

GS46 McKay Ditch east of Site 9.5" Parshall Flume No Data collection for Site 

swoo9 McKay Bypass Canal , 1' Parshall Flume No Data collection for Site 

' 1  Ditch I I I 
Jote: Only locations specifically installed in support of an Ad Hoc project are shown. All locations providing information (flow and precipitation) to the 

Site Water Balance are shown in figure 7-1. 

Figure 7-1. Water Year 2002 AdHoc Monitoring Locations. 
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8. 

This objective provides the justification for the collection of general waterquality and quantity information to be 
used for various data assessments. Specifically, this objective outlines the current and expected uses of 
parameters such as TSS, turbidity, and flow rate. 

This monitoring objective is intended to establish relationships between analytical measurements of constituents 
such as actinides and metals with selected indicator parameters, such as TSS, turbidity, precipitation, and flow 
rate. The determination of these relationships will support evaluation of erosion control measures, design of final 
Site land configuration options, future pond operations, investigations into actinide transport, assessment of 
statistically significant changes in water quality, and management decision making. Table 8-3 provides a listing 
of data uses for this monitoring objective. 

INDICATOR PARAMETER MONITORING FOR ASSESSMENT OF 
ANALYTICAL WATER-QUALITY DATA 

8.1 

To evaluate the relationship between TSS and analytical constituentsm, TSS would ideally be analyzed for all 
samples collected at the locations covered by the other decision rules in this report. However, sampling protocols 
(continuous flow paced) often result in composite samples that are collected over periods exceeding the 7day 
hold time for TSS analyses. Therefore, TSS cannot be analyzed for all composite samples but will be analyzed 
whenever hold time requirements are met. 

To evaluate the relationship between turbidity and analytical constituents, turbidity will be monitored at the 
locations where required by the other applicable decision rules. These locations include POEs [GS 10, SW093, 
and SWO271 and terminal pond POCs [GS08, GSll ,  and GS311. Each of these stations is equipped with a real- 
time, water-quality probe to continuously monitor turbidity. 

To evaluate the relationship between precipitation and analytical constituents, precipitation is currently 
monitored at 12 locations across the Site. The location of precipitation gages allows for the calculation of areal 
precipitation for any drainage area tributary to each monitoring location. Each of these locations is equipped 
with a continuously recording precipitation gage. 

To evaluate the relationship between flow rate and analytical constituents, flow is currently monitored at almost 
all monitoring locations across the Site. Each of these locations is equipped with continuously-recording flow- 
measurement instrumentation. Some locations do not collect flow data due to specific water routing 
configuration limitations. However, flow can be estimated for these locations using flow from comparable 
locations, runoff coefficients, and subdrainage area. 

This decision rule does not limit the data uses to those given in Table 8-3. Relationships can be determined for 
any data combinations as required. For example, relationships between flow and precipitation, turbidity and 
TSS, precipitation and TSS, etc. may be useful depending on the specific data evaluation. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

The term ‘analytical Constituents’ is used here to refer to constituents measured for samples collected as defined by the 
other decision rules in this report. 
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Parameter Frequency 
Turbiditf 15-min continuous 

Flow rate 5-min continuous 
Precipitation 5-min continuous 
Flow volume Derived from flow rate for any 

selected time period 

Monitoring Location(s) 
GS08, GS10, GS11, GS31, SW027, 
and SW093 
All locations where feasible 
12 locations sitewide 
All locations where feasible 

damaged.- Therefore, these probes collect dag  whenever possible, and data collection may not be possible for significant periods 
during the winter. 

Analyte I Frequency 
Radionuclides I Determined by applicable monitoring 

Table 8-2. Analytical Data Collection: Analytes and Frequency. 

Monitoring Location(s) 
All locations as applicable 

Total Suspended Solids (TSS) 

- . .  

objective 
Determined by applicable monitoring 
objective; all samples that meet TSS 

All locations as applicable 

Figure 8-1. Water Year 2002 Indicator Parameter Monitoring Locations. 
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8.3 DATA EVALUATION 

Table 8-3 outlines the anticipated or past data uses associated with this decision rule. This list provides examples 
of data uses; future data uses are expected to be developed as needs arise. The data uses listed in bold are 
included in this section. Other data uses are included in Source Evaluation reports (see Section 6) or in reports 
from other Site projects. 

The following evaluations include all results from Water Years 1997 through 20024' that were not rejected 
through the verificationhalidation process. When a negative radionuclide result (e.g. -0.002 pCi/L) is returned 
from the laboratory due to blank correction, then a value of 0.0 pC& is used for calculation purposes. When a 
sample has a corresponding field duplicate, the value used in calculations is the arithmetic average of the 'real' 
value and the 'duplicate'. When a sample has multiple 'real' analyses (Site requested 're-runs'), the value used 
in calculations is the arithmetic average of the multiple 'real' analyses. Total uranium is calculated by summing 
the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

Linear, logarithmic, 2"d-order polynomial, power, and exponential curve fits were tested for each of the data sets. 
The curve fit with the highest R2 value was then selected for plotting. In general, but not exclusively, data sets 
with R2 values of less than 0.4 were plotted without a trendline. The R2 values were then used to qualitatively 
assess the plotted fits. Generally, 0.4&*<0.5 is considered weak, 0.5<R2<0.7 is considered fair, 0.7<R2<0.9 is 
considered good, and R2>0.9 is considered strong. 

Table 8-3. Selected Data Uses of Indicator Parameter Monitoring for Analytical Water-Quality 
Assessment. 

\ 

with TSS 
Correlation of Actinides 
with Turbidity 
correlation of 
Radionuclides with Flow 
Rate 
Rainfall-Runoff 
Relationships ' 
Correlation of TSS with 

Data Use I Required Parameters I Description 
Correlation of Actinides I Actinides, TSS I Use of TSS measurements to predict actinide 

concentrations 
Use of turbidity measurements to predict actinide 
concentrations 
Use of flow rate measurements to predict 

Actinides, turbidity 

Radionuclides, flow 
rate radionuclides concentrations 

Precipitation, flow rate, 
flow volume drainage areas 
TSS, turbidity 

.., 

Determination of hydrologic characteristics for specific 

Use of turbidity measurements to predict TSS 

Measurements 

Assessment of Closure 
Activities 
Erosion Modeling 
Water Balance Modeling 
BMP Assessment 

Land Configuration Design 

Long-Term Stewardship 

Turbidity 1 I concentrations 
Correlation of TSS and I TSS, turbidity, flow rate I Use of flow rate measurements to predict TSS 

flow rate 

Actinides, TSS, turbidity, 
flow rate drainage characteristics 
TSS, flow rate, actinides 
Flow rate, flow volume 
TSS, turbidity, flow rate 

Flow rate, flow volume, 
TSS 

Flow rate, flow volume, 
TSS, turbidity 

likely due to Site activity (Le. D&D work) or unusual 
hydrologic conditions 
Determine effects of closure activities on water quality and 

Model design, calibration, and verification 
Model design, calibration, and verification 
Determine effectiveness of various erosion control 
measures 
Design land configuration options: determine flow routing, 
size hydraulic components, assess sedimentation rates, 
design maintenance and operation PrOtOCOlS 
Assess post-closure conditions 

Turbidity with Flow Rate 1 I concentrations and turbidity 
Assessment of Actinide I Actinides, TSS, turbidity, I Determine if cause of elevated actinide measurement is 

4' All water years with current IMP sample collection protocols are used in this section. The data are not limited to WY2002 
in order to have a larger data set for evaluation. 

November 2003 8-3 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

8.3.1 

Since Pu and Am tend to be transported in surface water in association with particulate matter (measured as 
TSS), a relationship between activity and TSS could be used as an indicator of Pu and Am transport. This 
section evaluates the variation of composite sample Pu and Am activity with the correspondfng TSS 
concentration. Plots are presented for all locations where both Pu and Am data are collected with TSS. 

The sample Pu and Am activities are the values obtained through laboratory analysis given in pCi/L. Only Pu 
and Am values greater than the MDA (generally 0.015 pCi/L) are included. 

The sample TSS is the value obtained through laboratory analysis given in mg/L. TSS analysis is only performed 
for composite samples that are collected over a period of less than the TSS hold time (7 days). Consequently, not 
all samples collected at the locations below were analyzed for TSS. Only TSS values greater than the detection 
limit (generally 5 m a )  are included. 

Plots are also included to assess the variability of composite-sample suspended solids activity (as pCi/g Pu or 
Am) with the corresponding TSS. The suspended solids activity is calculated by dividing the activity by the TSS 
concentration and converting for units. 

Only locations that had greater than two data pairs are plotted. As such, locations GSO1, GS22, GS28, GS40, 
GS42, GS43, GS44, GS49, GS50, GS5 1, GS52, GS53, GS54, GS55, GS56, GS57, GS58, SW036, SW055, 
SWll9,  and SW120 are not presented. 

Correlation of Actinides with TSS 

Figure 8-2. Variation of Pu and Am with TSS at GS03. 
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I A 

Location GS03 

GS03 shows no statistically significant 
correlation between activity and TSS. 

Good correlations exist at GS03 for 
decreasing solids activity with increasing 
TSS. If all TSS particles were of similar 
activity, then suspended solids activity would 
not vary with TSS concentration. Since TSS 
generally increases with increasing flow rate 
at GS03 (Figure 8-92), the data suggest that 
the more easily mobilized particles are of a 
higher activity per unit mass than the heavier 
particles that are more likely to move at 
higher flow rates. 

Figure 8-3. Variation of Suspended Solids Activity with TSS at GS03. 
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Figure 8-4. Variation of Pu and Am with TSS at GS08. 

A 

Location GS08 

GS08 shows no statistically significant 
correlation between activity and TSS. 

GS08 also shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-5. Variation of Suspended Solids Activity with TSS at GS08. 
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Location GS10 

GS 10 shows a weak trend between increasing 
Pu and increasing TSS. However, no trend is 
evident between Am and TSS. This lack of 
correlation may be caused by the variability 
of contamination levels throughout the 
drainage and the possible existence of 
localized Am source areas (see Section 6.3.2). 

0 Figure 8-6. Variation of Pu and Am with TSS at GS10. 
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GSlO shows no statistically significant 
correlation between suspended solids activity 
and TSS. This lack of correlation may also 
be caused by the variability of contamination 
levels throughout the drainage and the 
possible existence of localized Am source 
areas (see Section 6.3.2). 

Figure 8-7. Variation of Suspended Solids Activity with TSS at GS10. 
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Figure 8-8. Variation of Pu and Am with TSS at GS11. 

Location GS11 

GS 1 1 shows a fair correlation between 
increasing Pu and increasing TSS for the few 
data points available. Only one Am-TSS 
point was available. 

GS 1 1 shows a good correlation between 
decreasing Pu and increasing TSS for the few 
data points available. This may be caused by 
the preferential association of Pu with 
smallerflighter particles. 

Only one Am-TSS point was available. 

Figure 8-9. Variation of Suspended Solids Activity with TSS at GS11. 
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200 

Figure 8-10. Variation of Pu and Am with TSS at GS27. 
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A A 

A 

Location GS27 

GS27 shows that the highest Pu and Am 
activities are associated with higher TSS, 
although the correlations are weak. 

GS27 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-1 1. Variation of Suspended Solids Activity with TSS at GS27. 
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Figure 8-12. Variation of Pu and Am with TSS at GS31. a 

Location GS31 

GS3 1 shows a strong correlation between 
increasing Pu activity and increasing TSS for 
the few points available. Only one Am-TSS 
data point was available. 
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GS31 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

, Figure 8-13. Variation of Suspended Solids Activity with TSS at GS31. 
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Figure 8-14. Variation of Pu and Am with TSS at GS32. 

Location GS32 
GS32 shows a good correlation between 
increasing Pu activity and increasing TSS. 
Similarly, a fair correlation exists between 
increasing Am activity and increasing TSS. 

GS32 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-15. Variation of Suspended Solids Activity with TSS at GS32. 
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Figure 8- 16. Variation of Pu and Am with TSS at GS38. 
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Location GS38 

GS38 shows a good correlation between 
increasing Pu activity and increasing TSS for 
the few points available. Similarly, a fair 
correlation exists between increasing Am 
activity and increasing TSS. 

GS38 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-1 7. Variation of Suspended Solids Activity with TSS at GS38. 

Location GS39 

GS39 shows strong correlations between 
increasing Pu and Am activity with 
increasing TSS. However, both are highly 
influenced by a single data point. 

Figure 8-18. Variation of Pu and Am with TSS at GS39. 
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GS39 shows weak correlations between 
decreasing Pu and Am with increasing TSS. 
This may be caused by the preferential 
association of Pu with smaller/lighter 
particles. 

Figure 8-19. Variation of Suspended Solids Activity with TSS at GS39. 
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Figure 8-20. Variation of Pu and Am with TSS at GS41. 

. 
0 10 50 

Location GS41 

GS41 shows no statistically significant 
correlation between activity and TSS. 

GS41 shows a strong correlation between 
decreasing Pu activity with increasing TSS 
for the relatively few data points available. 
Only two suspended solids Am points were 
'available. 

Figure 8-21. Variation of Suspended Solids Activity with TSS at GS41. 

November 2003 8-10 



RF/EMMAVP-O3-SWMANLRPT02. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

d 

Figure 8-22. Variation of Pu and Am with TSS at S W022. 

Location SW022 

SW022 shows no statistically significant 
correlation between activity and TSS. 

SW022 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-23. Variation of Suspended Solids Activity with TSS at S W022. 
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Figure 8-24. Variation of Pu and Am with TSS at S W027. e 

Location SW027 

SW027 shows no statistically significant 
correlation between activity and TSS. 
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SW027 shows no statistically significant 
correlation between suspended solids activity 
and TSS. 

Figure 8-25. Variation of Suspended Solids Activity with TSS at S W027. 
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Figure 8-26. Variation of Pu and Am with TSS at SWO91. 
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Location SWO91 

SWO91 shows a strong correlation between 
increasing Pu activity and increasing TSS for 
the few points available. Similarly, a fair 
correlation exists between increasing Am 
activity and increasing TSS. 

SWO91 shows a weak correlation between 
decreasing suspended solids Am activity 
with increasing TSS. No statistically 
significant correlation is noted for suspended 
solids Pu activity and TSS. 

Figure 8-27. Variation of Suspended Solids Activity with TSS at SWO91. 
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Figure 8-28. Variation of Pu and Am with TSS at S W093. 
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Location SW093 

SW093 shows a good correlation (highly 
influenced by two data points) between 
increasing Am activity and increasing TSS 
for the few points available. However, no 
statistically significant correlation exists 
between Pu activity and TSS. 

SW093 shows good correlations between 
decreasing Pu and Am with increasing TSS. 
This may be caused by the preferential 
association of Pu with smallerAighter 
particles. 

Figure 8-29. Variation of Suspended Solids Activity with TSS at S W093. 

8.3.2 
Since Pu and Am tend to be transported in surface water in association with particulate matter (measured as 
TSS), a relationship between activity and turbidity could be used as an indicator of Pu and Am transport. This 
section evaluates the variation of composite sample Pu and Am activity with the corresponding average real-time 
turbidity data. Plots are presented for all locations where turbidity data are collected. These locations are GS08, 
GS10, GS11, GS31, SW027, and SW093. 

Correlation of Actinides with Turbidity 

The sample Pu and Am activities are the values obtained through laboratory analysis given in pCi/L. Only Pu 
and Am values greater than the MDA (generally 0.015 pCi/L) are included. 

The averagk composite-sample period turbidity (NTU) is calculated as follows: 

1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

2. The corresponding turbidity value for each grab sample is interpolated from the 15-minute interval turbidity 
data. Some samples may not have turbidity values due to equipment failures and periodic equipment removal 
for winter icing conditions. * 3. Since each grab sample is of the same volume (200 ml), the interpolated turbidity values are arithmetically 
averaged to obtain the applicable turbidity for the entire composite sampling period. 
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Location GS08 
GS08 shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. 

Figure 8-30. Variation of Pu and Am Activity with Turbidity at GS08. 
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Location GS10 
GSlO also shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. 

Figure 8-31. Variation of Pu and Am Activity with Turbidity at GS10. 

Location GSll 
GSll  shows good correlation between 
decreasing activity and increasing turbidity 
for the limited number of data points 
available. The possible cause of this 
phenomena is not clear, though the' 
correlations could be serendipitous due to the 
small number of data points. 

Figure 8-32. Variation of Pu and Am Activity with Turbidity at GS11. 
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Location GS31 

GS31 shows correlations between increasing activity and increasing turbidity for the limited number of data 

o.18/ 

0.18 

points available. It should be noted that the 
two high points most influencing the 
correlations are associated with a sample 
collected during pond dewatering to allow for 
video surveillance of the outlet works. To 
achieve dewatering, the outlet works valve on 
the bottom (essentially in the pond bottom 
sediments) of the pond is used to drain the 
pond. At these low pond levels, higher 
turbidity values are expected. The other 
values are for samples collected during 
normal pump discharge operations where 
water is taken from the pond surface. 

Figure 8-33. Variation of Pu and Am Activity with Turbidity at GS31. 
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Location SW027 

SW027 also shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. 

Figure 8-34. Variation of Pu and Am Activity with Turbidity at S W027. 
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Location SW093 

SW093 also shows no statistically significant 
correlation between increasing activity and 
increasing turbidity. However, the higher 
activities are generally associated with higher 
turbidities. 

Figure 8-35. Variation of Pu and Am Activity with Turbidity at S W093. 
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8.3.3 
Since Pu and Am tend to be transported in surface water in association with particulate matter, and assuming that 
higher flow rates tend to transport more sediment, a relationship between activity and flow rate could be used as 
an indicator of Pu and Am transport. This section evaluates the variation of composite sample Pu and Am 
activity with the corresponding average flow rate. Plots are presented for all locations where both Pu and Am 
data are collected with flow measurement. 

The sample Pu and Am activities are the values obtained through laboratory analysis given in pCi/L. Only Pu 
and Am values greater than the MDA (generally 0.015 pC&) are included. 

Plots are also presented showing the variability of total uranium with flow rate. Plots are presented for all 
locations where uranium data are collected with flow measurement. 

The sample total uranium activity is the sum of the isotopic values obtained through laboratory analysis given in 

Correlation of Radionuclides with Flow Rate 

pC& (U-233,234 + U-235 + U-238). 

The average composite-sample period flow rate (CFS) is calculated as follows: 

1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

2. The corresponding flow value for each grab sample is interpolated from the 15-minute interval flow data. 
Some samples may not have flow values due to equipment failures and periodic winter icing conditions. 

3. Since each grab sample is of the same volume (200 ml), the interpolated flow values are arithmetically 
averaged to obtain the applicable flow for the entire composite sampling period. 

Only locations that had greater than two data pairs are plotted. As such, Pu and Am plots are not presented for 
locations GS22, GS42, GS51, GS52, GS53, GS54, GS56, and SW036. Similarly, uranium plots are not presented 
for locations GS42, GS5 1, GS52, GS53, GS54, GS56, and SW036. Data for 995POE are not given since flows 
are controlled by treatment operations at the WWTP. 
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Figure 8-36. Variation of Pu and Am with Flow Rate at GSO1. 

Location GSOl 
GSOl shows no statistically significant 
correlation between PU and Am activity with 
flow rate. 
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Figure 8-37. Variation of Pu and Am with Flow Rate at GS03. 

Location GS03 

GS03 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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Figure 8-38. Variation of Pu and Am with Flow Rate at GS08. 

Location GS08 

GS08 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS08 shows no statistically significant . 

correlation between uranium activity.and 
flow rate. 

Figure 8-39. Variation of Total Uranium with Flow Rate at GS08. 
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Figure 8-40. Variation of Pu and Am with Flow Rate at GS10. 

Location GSlO 

GSlO shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

I 

8 

GS 10 shows a .weak correlation between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at GSlO 
is sustained by footing drain flows (700 Area 
and possibly intercepted groundwater. If 
naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these flows, then the decrease in uranium 
activity at higher flow rates could be caused ' 

by dilution from stormwater runoff. The 
highest activities are associated with the 
lowest flows. 

Figure 8-41. Variation of Total Uranium with'Flow Rate at GS10. , 
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Figure 8-42. Variation of Pu and Am with Flow Rate at GS11. 
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Location GSl l  

GSll shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS11 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-43. Variation of Total Uranium with Flow Rate at GS11. 

Dcation GS22 

GS22 shows a fair correlation between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at GS22 
is sustained by footing drain flows (400 
Area) and possibly intercepted groundwater. 
If naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these flows, then the decrease in uranium 
activity at higher flow rates could be caused 
by dilution from stormwater runoff. Th 
highest activities are associated with the 
lowest flows 

7 

Figure 8-44. Variation of Total Uranium with Flow Rate at GS22. 

@ Figure 8-45. Variation of Pu and Am with Flow Rate at GS27. 

Location GS27 

GS27 shows no statistically significant 
correlation between Pu or Am activity with 
flow rate 

\ 
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GS27 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-46. Variation of Total Uranium with Flow Rate at GS27. 
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Figure 8-47. Variation of Pu and Am with Flow Rate at GS28. 

Location GS28 

GS28 shows a good correlation between 
increasing Pu activity and increasing flow 
rate flow rate. A fair correlation also is 
shown for Am. This is likely caused by the 
increased transport of suspended solids 
during larger runoff events. 
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GS28 shows a good correlation between 
increasing total uranium activity and 
increasing flow rate. This is likely caused by 
the increased transport of uranium associated 
with suspended solids during larger runoff 
events. 

Figure 8-48. Variation of Total Uranium with Flow Rate at GS28. 
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0 Location GS31 

GS31 shows a good correlation between decreasing Am activity and increasing flow rate for the limited number 
of data points available. It should be noted that the two higher Am activity points most influencing the 
correlation are associated with samples collected during pond dewatering to allow for video surveillance of the 
outlet works. To achieve dewatering, the outlet works valve on the bottom (essentially in the pond bottom 
sediments) of the pond,is used to drain the pond. At these low pond levels, higher turbidity values as an 
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indication of suspended solids, are expected 
(Figure 8-33). Since PU and Am tend to be 
transported in association with particulate 
matter, the higher activities are expected. 
The other values are for samples collected 
during normal pump discharge operations 
where water is taken from the pond surface. 

For Pu, GS31 shows no statistically 
significant correlation. The highest Pu values 
are also associated with valve test samples 
(the Am values for the two valve test samples 
above 4 cfs were not above the MDA and 
were not included). 

Figure 8-49. Variation of Pu and Am with Flow Rate at GS31. 
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GS3 1 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-50. Variation of Total Uranium with Flow Rate at GS31. 
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Figure 8-51. Variation of Pu and Am with FOW Rate at GS38. 

Location GS38 

GS38 shows no statistically significant 
correlation between activity and flow rate. 
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GS38 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-52. Variation of Total Uranium with Flow Rate at GS38. 
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Figure 8-53. Variation of Pu and Am with Flow Rate at GS39. 
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Location GS39 

GS39 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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Figure 8-54. Variation of Pu and Am with Flow Rate at GS39. 

GS39 shows no statistically significant 
correlation between activity and flow rate. 
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Figure 8-55. Variation of Pu and Am with Flow Rate at GS40. 

Location GS40 

GS40 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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I : 

GS40 shows no statistically significant 
correlation between total uranium activity 
with flow rate. 

Figure 8-56. Variation of Total Uranium with Flow Rate at GS40. 
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Figure 8-57. Variation of Pu and Am with Flow Rate at GS43. 

Location GS43 

GS43 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 
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GS43 shows a fair correlation between 
decreasing uranium activity and increasing 
flow rate. GS43 receives pumped footing 
drain discharges from the 886 and 865 
building cluster, as well as runoff. If 
naturally occumng (or possibly 
anthropogenic) uranium is associated with 
these footing drain flows, then the decrease in 
uranium activity at higher flow rates could be 
caused by dilution from stormwater runoff 
during large precipitation events. 

Figure 8-58. Variation of Total Uranium with Flow Rate at GS43. 
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Location GS44 

GS44 shows no statistically significant 

Figure 8-59. Variation of Pu and Am with Flow Rate at GS44. 
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GS44 shows a weak correlation between 
decreasing uranium activity and increasing 
flow rate. GS44 receives footing drain 
discharge from B771, as well as runoff. If 
naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these footing drain flows, then the decrease 
in uranium activity at higher flow rates could 
be caused by dilution from stormwater runoff 
during large precipitation events. 

Figure 8-60. Variation of Total Uranium with Flow Rate at GS44. 
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Figure 8-61. Variation of Pu and Am with Flow Rate at GS49. 

Location GS49 

GS49 shows a good correlation between 
increasing Pu activity and increasing flow 
rate for the few points available. Am results 
do not show a statistically significant 
correlation with flow rate. 

8 

GS49 shows no statistically significant 
correlation between total uranium activity 
with flow rate. 

a Figure 8-62. Variation of Total Uranium with Flow Rate at GS49. 
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Figure 8-63. Variation of Pu and Am with Flow Rate at GS50. 

Location GS50 

GS50 shows a good correlation between 
increasing Am activity and increasing flow 
rate. However, the correlation is strongly 
influenced by a single point. No statistically 
significant correlation was noted for Pu. 

GS50 shows a fair correlation between 
increasing total uranium activity and 
increasing flow rate. However, the 
correlation is strongly influenced by a single 
point. 

Figure 8-64. Variation of Total Uranium with Flow Rate at GS50. 
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Figure 8-65. Variation of Pu and Am with Flow Rate at GS55. 
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Location GS55 

GS55 shows no statistically significant 
correlation between Pu and flow rate. There 
were no Am samples greater 0.015 pCi/L. 
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GS55 shows a fair correlation between 
decreasing uranium activity and increasing 
flow rate. GS55 receives footing drain 
discharge from B881, as well as runoff. If 
naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these footing drain flows, then the decrease 
in uranium activity at higher flow rates could 
be caused by dilution from stormwater runoff 
during large precipitation events. 

Figure 8-66. Variation of Total Uranium with Flow Rate at GS55. 
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Figure 8-67. Variation of Pu and Am with Flow Rate at GS57. 

Location GS57 

GS57 shows no statistically significant 
correlation between Pu and flow rate. There 
were no Am samples greater 0.015 pCi/L. 
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GS57 shows a weak correlation between 
increasing total uranium activity and 
increasing flow rate. This is likely caused by 
the increased transport of uranium associated 
with suspended solids during larger runoff 
events. 

Figure 8-68. Variation of Total Uranium with Flow Rate at GS57. 

November 2003 8-2 7 



RF/EMM/WP-03-S WMANLRPTO2. (IN 
1 Final Automated Surface- Water Monitoring Repon: Water  Year 2002 
~ 

a ::: 
T 5.. 

1 ::: 

$0 

11 4 

4 

40 . .  

35. .  

* 
I .  

8 .  

& 

Location SW022 

SW022 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-69. Variation of Pu and Am with Flow Rate at S W022. 
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SW022 shows no statistically significant 
correlation between uranium and flow rate. 

Figure 8-70. Variation of Total Uranium with Flow Rate at S W022. 
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Location SW027 

SW027 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-71. Variation of Pu and Am with Flow Rate at SW027. 
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SW027 shows a weak trend between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at 
SW027 is sustained in the spring by footing 
drain flows (400 Area) and possibly 
intercepted groundwater. If naturally 
occurring (or possibly anthropogenic) 
uranium is associated with these flows, then 
the decrease in uranium activity at higher 
flow rates could be caused by dilution from 
stormwater runoff. 

Figure 8-72. Variation of Total Uranium with Flow Rate at S W027. 
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Location SW055 

SW055 has only three data pairs, and 
correlations are not plotted. 

Figure 8-73. Variation of Pu and Am with Flow Rate at SW055. 
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SW055 has only three data pairs, and 
correlations are not plotted. 

Figure 8-74. Variation of Total Uranium with Flow Rate at SW055. e 
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Location SWO91 

SWO91 shows no statistically significant 
correlation between Pu and Am activity with 
flow rate. 

Figure 8-75. Variation of Pu and Am with Flow Rate at SWO91. 
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SWO91 shows no statistically significant 
correlation between total uranium and flow 
rate. 

a 

Figure 8-76. Variation of Total Uranium with Flow Rate at SWO91. 
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Location SW093 

SW093 shows weak correlations between 
increasing Pu and Am activity with 
increasing flow rate. 

Figure 8-77. Variation of Pu and Am with Fiow Rate at SW093. 
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0 I 7 1  SW093 shows a fair trend between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at 
SW093 is sustained by footing drain flows 
(northern IA) and possibly intercepted 
groundwater. If naturally occurring (or 
possibly anthropogenic) uranium is 
associated with these flows, then the decrease 
in uranium activity at higher flow rates could 
be caused by dilution from stormwater runoff. 
The highest activities are associated with the 
lowest flows. 

Figure 8-78. Variation of Total Uranium with Flow Rate at SW093. 
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Location SW119 

SW 119 shows strong correlations between 
increasing Pu and Am activity and increasing 
flow rate for the limited number of points 
available. However, the correlations are 
strongly influenced by a single point. 

Figure 8-79. Variation of Pu and Am with Flow Rate at SW119. 
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S W l l 9  shows no statistically significant 
correlation between total uranium and flow 
rate. 

Figure 8-80. Variation of Total Uranium with Flow Rate at SWl 19. 0 
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Location SW120 

SW120 shows weak correlations between 
increasing Pu and Am activity with 
increasing flow rate. 

Figure 8-81. Variation of Pu and Am with Flow Rate at SW120. 
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S W  120 shows a good correlation between 
decreasing uranium activity and increasing 
flow rate. Baseflow (low flow rates) at 
S W  120 is mostly made up of flows passing 
through Bowman's Pond which is sustained 
by footing drain flows (7711774 area) and 
possibly intercepted groundwater. If 
naturally occurring (or possibly 
anthropogenic) uranium is associated with 
these flows, then the decrease in uranium 
activity at higher flow rates could be caused 
by dilution from stormwater runoff. 

Figure 8-82. Variation of Total Uranium with Flow Rate at SW120. 

8.3.4 Correlation of TSS with Turbidity 

Since many contaminants tend to be transported in surface water in association with particulate matter (measured 
as TSS) and turbidity is an indicator of TSS, a relationship between TSS and turbidity could be used as an 
indicator of contaminant transport. This section evaluates the variation of composite sample TSS with the 
corresponding average real-time turbidity data. Plots are presented for all locations where turbidity data are 
collected. These locations are GS08, GS10, GS11, GS31, SW027, and SW093. 
The sample TSS is the value obtained through laboratory analysis given in mg/L. TSS analysis is only performed 
for composite samples that are collected over a period of less than the TSS hold time (7 days). Consequently, not 
all samples collected at the above locations were analyzed for TSS. Only TSS values greater than the detection 
limit (generally 5 mg/L) are included. 

The average composite sample period turbidity (NTU) is calculated as follows: 
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1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

. 

I 2. The corresponding turbidity value for each grab sample is interpolated from the 15-minute interval turbidity 
data. Some TSS samples may not have turbidity values due to equipment failures and periodic equipment 
removal for winter icing conditions. 

3. Since each grab sample is of the same volume (200 ml), the interpolated turbidity values are arithmetically 
averaged to obtain the applicable turbidity for the entire composite sampling period. 

e 
. 

Figure 8-83. Variation of,TSS with Turbidity at GS08. 

Location GS08 

GS08 does not show a strong relationship due 
to a single point with high TSS and low 
turbidity (Figure 8-83). This may have been 
caused by the sample intake temporarily 
sucking streambed sediments while the 
corresponding turbidity was measured higher 
in the water column. 

Figure 8-84 shows the GS08 data with the 
point noted above removed from the 
evaluation. However, no statistically 
significant correlation is noted. 

Figure 8-84. Variation of TSS with Turbidity at GS08: Data Subset. 
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Figure 8-85. Variation of TSS with Turbidity at GS10. 
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Figure 8-86. Variation of TSS with Turbidity at GS11. 

Figure 8-87. Variation of TSS with Turbidity at GS31. 
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Location GSlO 
GS 10 shows a good correlation between 
increasing TSS and increasing turbidity. 

Location GS11 
GSl 1 shows a fair correlation between 
increasing TSS and increasing turbidity. 

Location GS31 
GS3 1 shows a strong correlation between 
increasing TSS and increasing turbidity for 
the few points available. . 
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Figure 8-88. Variation of TSS with Turbidity at S W027. 
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Location SW027 

SW027 shows a strong correlation between 
increasing turbidity and increasing TSS. 

Location SW093 

SW093 shows a strong correlation between 
increasing turbidity and increasing TSS. 

Figure 8-89. Variation of TSS with Turbidity at S W093. 

8.3.5 Correlation of TSS with Flow Rate 

Since many contaminants tend to be transported in surface water in association with particulate matter (measured 
as TSS), if a relationship between TSS and flow rate could be established, then flow could be used as an indicator 
of contaminant transport. This section evaluates the variation of composite sample TSS with the corresponding 
average flow rate. Plots are presented for all locations where both flow and TSS data are collected. 

The sample TSS is the value obtained through laboratory analysis given in mg/L. TSS analysis is only performed 
for composite samples that are collected over a period of less than the TSS hold time (7 days). Consequently, not 
all samples collected at the locations evaluated were analyzed for TSS. Only TSS values greater than the 
detection limit (generally 5 m a )  are included. 

The average composite sample period flow rate (CFS) is calculated as follows: 

1. The date and time of each grab sample comprising the composite is obtained from the monitoring 
instrumentation. 

@ 2. The corresponding flow value for each grab sample is interpolated from the 15-minute interval flow data. 
Some TSS samples may not have flow values due to equipment failures and poor flow data due to winter 
icing conditions. I 
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a 3. Since each grab sample is of the same volume (200 ml for flow-paced composites and generally 1L for storm- 
event composites), the interpolated flow values are arithmetically averaged to obtain the applicable flow for 
the entire composite sampling period. 

GS22, GS28, GS40, GS42, GS44, GS49, GS50, GS5 1, GS52, GS53, GS54, GS55, GS56, GS57, SW036, SWO55, 
S W  119, and SW 120 are not presented below, as there were less than three TSS-flow data points at these 
locations 
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Figure 8-90. Variation of TSS with Flow Rate at GSO1. 
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Location GSOl 

GSOl shows a general increase in TSS with 
increasing flow rate, although there is no 
statistically significant correlation. 

Location GS02 

GS02 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

Figure 8-91. Variation of TSS with Flow Rate at GS02. 
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Figure 8-92. Variation of TSS with Flow Rate at GS03. 
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Figure 8-93. Variation of TSS with Flow Rate at GS04. 
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Figure 8-94. Variation of TSS with Flow Rate at GS05. 

Location GS03 

GS03 shows a fair correlation between' 
increasing TSS and increasing flow rate. 

Location GS04 

GS04 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

J 

Locatm GS05 

GS05 shows no statistically significant 
correlation between TSS and increasing flow 
rate, although the higher TSS values are 
associated with the higher flow rates. 
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Figure 8-95. Variation of TSS with Flow Rate at GS06. 
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Figure 8-96. Variation of TSS with Flow Rate at GS08. 
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Location GS06 

GS06 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

Location GS08 

GSO8 does not show a relationship between 
TSS and flow rate due to a single point with 
high TSS (Figure 8-96). This may have been 
caused by the sample intake temporarily 
sucking streambed sediments. 

Figure 8-97 shows the GS08 data with the 
point noted above removed from the 
evaluation. With this data subset no 
statistically significant correlation is noted 
between TSS and flow rate. 

Figure 8-97. Variation of TSS with Flow Rate at GS08: Data Subset. 
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Figure 8-98. Variation of TSS with Flow Rate at GS10. 
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Figure 8-99. Variation of TSS with Flow Rate at GS11. 
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Location GSlO 
GSlO shows a good correlation between 
increasing TSS and increasing flow rate. 

, 

Location G S l l  
GSl l  shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

Location GS27  
GS27 shows no statistically significant 
correlation between TSS and increasing flow 
rate. The high TSS values for low flow rates 
may be the result of intense low-volume 
precipitation events (possibly with hail) that 
pulverize local soils to yield high TSS with 
lower peak flow rates. 

@ Figure 8-100. Variation of TSS with Flow Rate at GS27. 
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I Figure 8-101. Variation of TSS with Fiow Rate at GS31. 
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Figure 8- 102. Variation of TSS with Flow Rate at GS38. 

8 

Figure 8-103. Variation of TSS with Fiow Rate at GS39. 

Location GS31 

GS31 shows no statistically significant 
correlation between TSS and increasing flow 
rate for the few points available. 

Location GS38 

GS38 shows a fair correlation between 
increasing TSS and increasing flow rate. 

Location GS39 

GS39 does not show a statistically significant 
correlation due to a single point with high 
TSS (Figure 8-103). This location is located 
near a high-traffic dirt road that accesses the 
Contractor Yard. During runoff events, 
especially snowmelts, traffic on this road 
results in runoff with visibly high TSS. Since 
this sample was collected in March 1998, the 
high TSS may have been a result of vehicle 
traffic. 
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Figure 8-104 shows the GS39 data with the 
point noted above removed from the 
evaluation. The plot shows a good 
correlation between increasing TSS and 
increasing flow rate. 

Figure 8-104. Variation of TSS with Flow Rate at GS39: Data Subset. 
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Figure 8-105. Variation of TSS with Flow Rate at GS43. 
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Location GS43 

GS43 shows a fair correlation between 
decreasing TSS and increasing flow rate for 
the few points available. Since samples 
collected at GS43 include both runoff and 
pumped footing drain discharges, samples of 
predominantly footing drain water could have 
higher flow rates and (presumably) lower 
TSS. 

Location SW022 

SW022 shows no statistically significant 
correlation between TSS and increasing flow 
rate. 

@ Figure 8-106. Variation of TSS with Flow Rate at SW022. 
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Figure 8-107. Variation of TSS with Flow Rate at SW027. 

Locatfon SWO91 

Location SW027 

SW027 shows a good correlation between 
increasing TSS and increasing flow rate. 

SWO91 shows a good correlation between 
increasing TSS and increasing flow rate for the 
relatively few samples available. 

Due to high channel erosion rates and frequent 
winter icing conditions, SWO91 was moved 
500' downstream on 5/4/98. Since the new 
location is below a small depression where 
flows are temporarily detained, water quality is 
expected to vary between the two locations. 
Therefore, data from the original location are 
presented in Figure 8-108 and data from the 
current location are presented in Figure 8-109. 

Figure 8-108. Variation of TSS with Flow Rate at SWO91: Original Location. 

SWO9 1 (current location) shows no 
statistically significant correlation between 
increasing TSS and increasing flow rate. 

Figure 8-109. Variation of TSS with Flow Rate at SWO91: Current Location. 
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Figure 8-1 10. Variation of TSS with Flow Rate at SW093. 
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Location SW093 

SW093 shows a weak correlation between 
increasing TSS and increasing flow rate. 
However, a single point is noted to be 
negatively influencing the correlation. 

Figure 8-1 11 shows the SW093 data with the 
point noted above removed from the 
evaluation. The plot shows a good 
correlation between increasing TSS and 
increasing flow rate. 

Figure 8-1 11. Variation of TSS with Flow Rate at SW093: Data Subset. 
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@ Figure 8-1 12. Variation of TSS with Flow Rate at SW134. 

Location SW134 

SW 134 shows no statistically significant 
correlation between TSS and increasing flow 
rate. Since SW134 generally monitors 
pumped discharges from a series of active 
gravel pits, the origin of the pumped water 
could be expected to result in varying water 
quality. However, samples are occasionally 
collected during storm runoff period with 
higher TSS. Figure 8-113 does not include 
storm runoff samples. 
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Figure 8-113 shows the.SW134 data with the a 
samples noted above removed from the 
evaluation. Again, no statistically significant 
correlation is noted due to the pump 
discharges, as noted above. 

- 

Figure 8-1 13. Variation of TSS with Flow Rate at SW093: Data Subset. 

8.3.6 Correlation of Turbidity with Flow Rate 

This section evaluates the variation of volume-weighted mean daily turbidity with the corresponding average 
flow rate. Plots are presented for all locations where both flow and real-time turbidity data are collected. These 
locations are GS08, GS10, GS11, GS31, SW027, and SW093. 

The volume-weighted mean daily turbidity is the 15-minute interval turbidity data volume-weighted by the 
corresponding 15-minute interval discharge volume during periods of greater than zero streamflow for any given 
date. The corresponding average flow rate is the arithmetic average of the 15-minute interval flow data during 
periods of greater than zero streamflow for the same date. Only days where complete record (no missing data) 
for both turbidity and flow rate are included. 

, 

e 
Location GS08 

GS08 shows no statistically significant correlation between turbidity and increasing flow rate. 

Since GS08 is on the outfall of Pond B-5, the flow rates are valve controlled and not dependent on runoff 
conditions. In order to maintain a 1-foot per day drawdown rate in the pond (to prevent sloughing due to 
excessive soil dewatering rates), the lowest flow rates tend to occur at the lowest pond levels. At low pond 
levels, the residence time (for passive settling) of runoff inflows (from GS 10) is shorter and less water is also 
available to dilute the associated turbidity. Consequently, low-flow and high-turbidity points could be for 

. . . 
0 .  

t 

discharge days atthe end of a batch discharge 
period. 

Additionally, at these lower pond levels, 
biologic growth rates may be enhanced 
resulting in higher turbidity measurements. 

Finally, higher discharge rates can be 
maintained when runoff inflow rates (from 
GS 10) are higher. Consequently, high-flow 
and high-turbidity points could be for 
discharge days when significant runoff (with 
higher expected turbidity; see Figure 8-1 15) 
is entering Pond B-5. 

Figure 8-1 14. Variation of Turbidity with Flow Rate at GS08. 
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Figure 8-1 15. Variation of Turbidity with Flow Rate at GS10. 

Location GSlO 
GSlO shows a weak correlation between 
increasing turbidity and increasing flow rate. 
This is expected since TSS (as indicated by 
turbidity) generally increases with increasing 
flow rate at GSlO (Figure 8-98). 
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Figure 8-1 16. Variation of Turbidity with Flow Rate at GS11. 

Location GS11 
GSl 1 shows a general trend between 
decreasing turbidity and increasing flow rate. 
Since GS 11 is on the outfall of Pond A-4, the 
flow rates are valve controlled and not 
dependent on runoff conditions. In order to 
maintain a 1-foot per day drawdown rate in 
the pond, the lowest flow rates tend to occur 
at the lowest pond levels. At these lower 
pond levels, biologic growth rates may be 
enhanced resulting in higher turbidity 
measurements . 

Location GS31 
GS3 1 shows a weak correlation between 
decreasing turbidity and increasing flow rate. 
Since GS31 is on the outfall of Pond C-2, the 
flow rates are controlled by pumping rates 
and not dependent on runoff conditions. In 
order to maintain a 1-foot per day drawdown 
rate in the pond, the lowest flow rates tend to 
occur at the lowest pond levels. At these 
lower pond levels, biologic growth rates may 
be enhanced resulting in higher turbidity 
measurements. 

Figure 8-1 17. Variation of Turbidity with Flow Rate at GS31. 

It should be noted that the points circled in Figure 8-1 17 are associated with data collected during pond 
dewatering to allow for video surveillance and/or testing of the outlet works. To achieve dewatering, the outlet 
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works valve on the bottom of the pond (essentially in the pond bottom sediments) is used to drain the pond. At 
these low pond levels, higher turbidity values are expected. The other values are for samples collected during 
normal pump discharge operations where water is taken from the pond surface. 

/ 

Figure 8-1 18. Variation of Turbidity with Flow Rate at SW027. 

Location SW027 

SW027 shows a good correlation between 
increasing turbidity and increasing flow rate, 
although the fit is strongly influenced by a 
single data point. This is expected since TSS 
(as indicated by turbidity) generally increases 
with increasing flow rate at SW027 (Figure 
8- 107). 

200. 

Figure 8- 1 19. Variation of Turbidity with Flow Rate at S W093. 

Location SW093 

SW093 shows no statistically significant 
correlation between increasing turbidity and 
increasing flow rate. However, higher 
turbidities are generally associated with 
higher flow rates. This is expected since 
TSS (as indicated by turbidity) generally 
increases with increasing flow rate at SW093 
(Figure 8-1 10). 
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0 9. NPDES DISCHARGE MONITORING 
The National Pollutant Discharge Elimination System (NPDES) permit program controls the release of pollutants 
into the waters of the United States and requires routine monitoring of point source discharges and reporting of 
results. The Site’s first NPDES permit, CO-0001333, was issued by EPA in 1974. The permit in force during the 
reporting period covered in this document was renewed by EPA in late October 2000. 

9.1 DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

As of October 2000, EPA had issued a renewal NPDES permit to three co-permittees at the Site, the DOE, K-H, 
and Rocky Flats Closure Sites Services (RFCSS). The permit covered point discharges from the WWTP and 
Building 374. The latter had been included in the permit application a number of years previously, but as a result 
of the changing mission of the Site, was no longer needed in the NPDES permit. The co-permittees had asked 
that the outfall be removed from the renewal permit, but EPA declined. Upon issuance, the co-permittees 
appealed the permit provisions applicable to the 374 outfall, as allowed by regulation. EPA acknowledged the 
appeal and suspended the requirements for 374 until the issues were resolved. The rest of the permit became 
effective on October 27,2000. The appeal was resolved in early 2001, and the modified permit requirements 
became effective on May 1,2001. The modified permit provisions applicable for Bldg. 374 accepted the existing 
monitoring program for the treatment systems’ product water. Summary data for the 374 outfall only are 
compiled annually and provided to EPA and the State in March of each year. Those data are not included in the 
tables below. As of March 2002, Bldg. 374 curtailed all discharges. 

With the implementation of the renewed permit, only two locations were defined as permitted outfalls, STPl 
(discharge from Sewage Treatment Plant, Bldg. 995) and 014A (discharge from Bldg. 374 Evaporator). Samples 
are also collected at the influent to the Sewage Treatment Plant, but the parameters are for reporting purposes 
only and have no limitation. The outfalls are identified in Table 9-1. All monitoring for NPDES compliance is a prescriptively required by EPA in the permit. Table 9-2 details the specific analytes, collection frequencies, and 
parameter limitations as applicable, for each monitoring location. Table 9-3 provides summary data for each of 
the permitted locations. Finally, Table 9 4  details measurements that were reported to EPA in the monthly 
Discharge Monitoring Report as being greater than the permitted limitations for specific location and analyte. 

The permit specifically identifies four stormwater outfalls for monitoring as follows: 

e 008 The storm water discharge from the area outlined on Sheet 2 (Basin SW022) of 
the imps in the Form 2F application submitted October 1, 1992, located at the point where 
Central Avenue Ditch crosses the outer industrial area security fence. 

GSlO The storm water discharge from the area outlined on sheet 3 (Basin SW023) of the maps 
in the Form 2F application submitted October 1, 1992, located on South Walnut Creek upstream 
of Pond B- 1. 

e 

e 010 The storm water discharge from the area outlined on Sheet 4 (Basin SW027) of 
the maps in the Form 2F application submitted October 1, 1992, located at the downstream end 
of the south interceptor ditch. 

The storm water discharge from the area outlined on Sheet 5 (Basin SW093) of 
the maps in the Form 2F application submitted October 1, 1992, located on North Walnut Creek 
at a point upstream of Pond A-1. This area receives any storm water discharge from Outfall 012. 

e 01 1 

Monitoring at these locations is performed as detailed under the NSD (Section 11) and POE (Section 12) 
monitoring objectives. Monitoring for outfall 008 is accomplished at NSD location SW022 at the east end of 
Central Ave. Ditch. Monitoring at outfalls GS10,010, and 011 is accomplished at NSDPOE locations GSlO 0 (South Walnut Cr. above B-Series Ponds), SW027 (east end of SID), and SW093 (North Walnut Creek above A- 
Series Ponds), respectively. The monitoring conducted in accordance with the IMP targets the same points and 
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0 constituents of concern identified in the current NPDES permit. Data generated by this monitoring is adequate 
for determining the efficacy of the Storm Water Pollution Prevention Plan developed under the permit. 

Outfall Code 
Outfall STP 1 

Outfall 01 4 A 

9.2 WY02 MONITORING SCOPE 

Location Description 
The outfall from the sewage treatment plant (STP), 
located at Building 995, prior to the mixture with the 
receiving stream, known as South Walnut Creek, at the 
pint of discharge into Pond 8-3 (Big Dry Creek Segment 
5). Use of STPl as the primary discharge point is 
expected to continue throughout the remaining life of the 
STP. 
This is a point where internal effluent limitations apply and 
is the discharge of product water from the evaporators in 
building 374. The point of compliance is following the 
evaporator(s) and prior to routing the water to the cooling 
tower makeup water system or to the boiler feedwater 

Table 9-1. 

Figure 9- 1. Water Year 2002 NPDES Monitoring Locations. 
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contiguous 
recorder 
grab 

composite 

grab 

@ Table 9-2. NPDES Sample Collection Requirements for WY02. 

mgA, daily maximum 
0.5 MG, 30 day average 

200 colonies/lOO ml, 30 day 
geometric mean; 400 
colonies/lOO ml, 7 day 
geometric mean 
8 mg/l, 30 day average; 20 
mg/l, daily maximum 
1 1 pg/l, 30 day average; 16 
pg/l, daily maximum 

Analyte Frequency Type Limitation@) 

Flow 

Fecal Coliform 

Carbonaceous Biochemical 
Oxygen Demand, 5 day test 
Dissolved Hexavalent 
Chromium 

STPl  pH daily 
Total Suspended Solids 2 X week 

continuous recorder 

2 X week 

2 X week 

Quarterly, only if 
total chromium 

Total Recoverable Chromium 
Potentially Dissolved Silver 

results are >11 pg/l 
2 X month 
1 X week 

Alkalinity, total (as CaC03) 
Total Nitratehitrite (as N) 
Nitrite (as N) 
Ammonia (as N) 
Gross alpha 
'Gross beta 
Carbon Tetrachloride 
1, 2 dichloroethane 
Benzene 

I 1.1 dichloroethvlene I 1 X month 

2 X week 
2 X week 
2 X week 
2 X week 
2 X month 
2 X month 
1 X month 
1 X month 
1 X month 

I 1.1.1 trichloroethane I 1 X month 
(trans) 1,2 dichloroethene 
Trichloroethylene 
Tetrachlorethylene 
Whole Effluent Toxicity, acute 
test 
Whole Effluent Toxicitv, 

.-1 X month 
1 x month 
1 X month 
quarterly 

2 X year, first three - -  I chronic test I yeais of permit 

grab 
composite 

', 

grab 6.5 - 9.0 S.U. 
composite 15 mgh, 30 day average; 25 

5 pgA, 30 day average 
No toxicity 

visual no sheen 
observation 

10 mgA, daily maximum 

composite No limitation, report only for 
first three years of permit 
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9.3 DATA EVALUATION 

Table 9-3. NPDES Monitoring Analytical Data Summary for WY02. 
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’ 

Outfall Date@) Parameter/Limitation Measurements Greater than 
Code 

STP 1 12/11/01 Nitrite, daily maximum, 4.5 mg/l 4.8 mg/l 
STP 1 
STP 1 4/2/03 and 4/5/03 

Permit Limitation (or as noted) 

3/18/03 and 3/21 /03 Nitrite, daily maximum, 4.5 mg/l 
Nitrite, daily maximum 4.5 mgh 

4.7 mg/l and 5.8 mgA respectively 
4.9 mgh and 5.1 mgA respectively 
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1O.PERFORMANCE MONITORING 
This section addresses monitoring the performance of specific actions" on Site for the release of contaminants to 
the environment. Project-specific Performance monitoring may be specified in the project plan through the 
review and approval process for those projects which pose a concern for a contaminant release, especially for a 
contaminant that may not be adequately monitored by other monitoring objectives downstream. Each 
Performance monitoring location will target contaminants of the greatest concern for the specific action being 
monitored. For example, Performance monitoring for specific analytes may be needed for the evaluation of the 
following: 

a 

a 

a 

a 

Building D&D Activities: The review and approval process for a D&D action may identify the need 
for Performance monitoring specific to that action. 

Accelerated Actions: Specific monitoring requirements may be identified for specific ER activities. 
For example, Performance monitoring for RFETS's operating groundwater plume treatment systems 
is specified in the related work plans (Le., Final Mound Site Plume Decision Document, Final 
Proposed Action Memorandum for the East Trenches Plume, Final Solar Ponds Plume Decision 
Document). 

Other Closure Activities: Specific Performance monitoring may be needed for certain activities if 
other monitoring described in this IMP fails to provide adequate assurance of protecting the 
environment and public health. 

Off Normal Conditions: Monitoring of remedies intended to control contaminant transport in surface 
water runoff may be required. For example, when a BMP (barrier, trap, filter, or other watershed 
improvement) is installed to control a potential source of contaminated runoff, RFETS would like to 
determine the BMP effectiveness so that resources may be allocated where they are most effective. 

Monitoring of activities within the IA is achieved, in general, through NSD and POE monitoring (see Sections 11 
and 12 fordetails) at the IA boundary. Project-specific Performance monitoring stations monitor specific high- 
risk Site activities, such as D&D of a particular building or building cluster. These mobile, temporary stations 
will be placed upstream from the routine monitoring stations (POE and NSD), closer to specific 
projects/activities to monitor a specific subdrainage for releases of contaminants associated with the activity in 
the subdrainage. 

. 

10.1 

Data quality objectives must be specified in the project plan. Analyte suites (data types for collection) are 
generally determined by the contaminants of concern associated with a specific activity. Generally, automated 
samples are continuous flow-paced composites. However, protocols may be modified depending on the specific 
conditions for a monitoring location or drainage basin. Regardless, the sampling protocols are designed to 
accurately characterize existing flows, and confidently monitor for changes during the project activities. 

'DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

Generally, monitoring is initiated prior to the start of project activities such that 10 - 15 samples over varying 
flow rates can be collected (preferably 18 months prior to project ini t ia t i~n~~).  Results from these samples are 
used to establish a baseline for the subdrainage. Monitoring continues during the activity, attempting to collect 
one sample per month. After project completion, monitoring continues long enough (approximately 3 months) to 
determine any impacts (both positive and negative) to surface-water quality. 

42 This is project-specific, versus the global monitoring (NSD and POE) of the IA discussed in Sections 1 1  and 12. 

43 Due to the dynamic nature of Site Cleanup, initiation of Performance monitoring 18 months prior to an activity is rarely 
achieved. However, additional samples are often collected at an increased rate to establish baseline prior to initiation of 
project activities. 
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Performance monitoring can occur anywhere within the Site surface-water drainage area (especially within the 
IA), downstream from a BMP, remediation, or high-risk activity. 

ID Location Primary Flow 
Code Measurement 

Devlce 
GS22 Outfall to South Interceptor 1.5' H-Flume 

GS27 Small ditch NW of 6884 2" Cutthroat 
Ditch draining 400 Area 

tributaw to Central Avenue Flume 

10.2 W 0 2  MONITORING SCOPE 
Table 10-1. Performance Monitoring Locations. 

Telemetry 

Yes 

Yes 

I Ditch 
I Small ditch NW of 6865 GS28 

GS32 Corrugated metal pipe (1 .5') 
north of Solar Ponds in PA 
draining 6779 area 
Corrugated metal pipe (1 .O) 
north of 904 Pad draining 
903/904 Pads and Contractor 
Yard areas 

GS40 Drainage Ditch in PA E of Tenth 
St. (750 Pad) S of Building 997 

GS42 Gulch tributary to SID 150 
above POE SW027 

GS43 Drainage ditch northeast of 
T886A 

GS44 Culvert between T771 F and 
T771 L 

GS39 

3" Parshall Yes 
Flume 

18" cmpa Yes 

1' H Flume Yes 

1' Parshall Yes 
Flume 
3" Parshall Yes 
Flume 
0.5' H-Flume Yes 

1 ' H Flume Yes 

I I I 
GS49 I Ditch NW of 6566 I 6" Parshall I Yes 

GS51 

SS52 

SS53 

I I Flume 
GS50 I Ditch N of.6990 1.6" Parshall I Yes 

Ditch along abandoned road S 0.75' H-Flume Yes 
of 903 Pad just upstream of SID 
Gully SSE of 903 Pad just 0.6 HS-Flume No 
upstream of SID 
Gullv SE of 903 Pad iust 0.6 HS-Flume No 

I I Flume I 

3854 
upsiream of SID 
Gully ESE of 903 Pad just 0.6 HS-Flume No 

3S55 

3S56 

3857 

upstream of SID 

area Weir 

No Name Gulch below Landfill 9" Parshall Yes 
Pond Flume 
Ditch NE of 6444 area 9.5" Parshall Yes 

Flume 

Outfall to SID draining 8881 120" V-Notch Yes 
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Project 
[Project Contact] 

400 Area D&D activities; [Contact: 
K. Oman, ~7129) 
D&D of 6889; Watershed f 

Improvements evaluation; [Contact: 
NA] 
6883 and 6865 D&D activities; also 
serves as Source Location 
monitoring station for GS10 Source 
Evaluation; [Contact: M. Shafer, 
x43751 
D&D of 6779 and 6776/777; 
[Contacts: J. Stevens, x5797, 6779; 
R. Lesser, x2298,6776/777] 
Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 

9707 area D&D activities; [Contact: 
R. Lesser, ~22981 
Accelerated actions for 903 Pad; 
JContact: T. Spence, ~43221 ' 

D&D of 9886; [Contact: M. Shafer, 
x43751 
6771/774 and 6776/777 D&D 
activities; [Contacts: C. Gilbreath, 
x7355,9771/774; R. Lesser, x2298, 
9776/777] 
D&D of 9776/777; [Contact: R. 
Lesser, x2298,6776/7771 
Solar Ponds accelerated actions; 
[Contact: T. Lindsay, x5705, Solar 
Ponds] 
Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 
Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 
Accelerated actions for 903 Pad; 
[Contact: T. Spence, ~43221 
Accelerated actions for 903 Pad: 
[Contact: T. Spence, ~43221 
6881 and 8883 D&D activities; 
[Contacts: C. Albin, x5164, 9881; M. 
Shafer, x4375, 68831 
Landfill remediation activities; 
[Contact: T. Lindsay, ~57051 
8444 and 400 Area D&D activities; 
[Contact: K. Oman, ~71291 
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ID 
Code 

GS58 

SW036 

SW055 

SWO91 

SW 1 19 

SW 120 

Notes: Due 

Location Primary Flow Telemetry Project 
Measurement [Project Contact] 

Culverts draining 8865 and NA' Yes 8886 and 8865 D&D activities; 
west side of 8886 [Contact: M. Shafer, ~43751 
South Interceptor Ditch 6 Parshall Yes Old Landfill remediation activities; 
downstream of Old Landfill flume [Contact: T. Lindsay, ~57051 
Culvert under inner fence SE of 0.75 H-Flume Yes Accelerated actions for 903 Pad; 
903 Pad [Contact: T. Spence, ~43221 
Downstream end of gully at 6 Cutthroat Yes Solar Ponds accelerated actions; 
confluence with N. Walnut Cr. [Contact: T. Lindsay, x5705, Solar 
draining NE Solar Ponds area Ponds] 
Drainage ditch north of Solar 9 Parshall Yes Solar Ponds accelerated actions; 
Ponds along PA perimeter road [Contact: T. Lindsay, x5705, Solar 

Ponds] 
Drainage ditch north of Solar 4" Cutthroat Yes 8771/774 D&D and Solar Ponds 
Ponds along PA perimeter road Flume accelerated actions; [Contact: T. 

Lindsay, x5705, Solar Ponds; C. 
Gilbreath, ~7355, B771/774] 

Device 

Flume 

Flume 

to the current configuration of in place stormwater culverts, flow measurement at this location is not possible without significant construction 
modifications. All other &ations collect 5- and 15-minute flow data. 

Figure 10-1. Water Year 2002 Performance Monitoring Locations. 
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Table 10-2. Performance Sample Collection Protocols. 0 

flow only during wet months. Every attempt is made to achieve the target sample frequency; however, this is not always possible. 

'Annual total samples is I2 per year. Frequency of collection is based on expected flow volumes such that each sample collects water 
representing similar stream discharge volumes; for example, more'samples are collected in wet spring months than dry winter months. 

Sample types are defined in the RFETS Automated Surface-Water Monitoring Work Plan. 

Table 10-3. Performance Analytical Targets (Analyses per Year). 

I IDCode I TSS': WY02 I Pu, U, Am: WY02 I Tritium: WY02 I CLP Metals: WY02 I 
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I SW036 
SW055 
swo91 
sw119 
sw120 

0 (12) 0 (12) NA 0 (12) 
2 (12) 2 (12) NA NA 
0 (12) 0 (12) NA NA 
0 (12) 1 (12) NA l (12)  
0 (12) 4 (12) 4 (12) 4 (12) 

10.3 DATA EVALUATION 

Data evaluation will be specified for individual projects. A project-specific indicator might be a single 
monitoring result, a 30day average for a specific analyte, or an indicator for the analyte of concern. An example 
decision rule is shown below. Generally, evaluation is performed as data become available, especially if an 
initial qualitative screening based on process knowledge indicates that an analytical result is higher than normal 
for a particular location. 

IF The project-specific indicator is greater than the 95% upper tolerance limit (UTL) of 
baseline, 

The Site will evaluate the specific activity to improve performance. The appropriate 
project contacts will be notified 

The project-specific indicator is less than the 95% lower tolerance level (LTL), 

The Site will conclude that the project has reduced environmental releases of the specific 
con taminan t . 

THEN 

IF 

THEN 

Generally, UTLs are calculated on a semi-monthly basis. While this is the only routine data evaluation 
performed for Performance monitoring locations, project-specific evaluations may also be detailed in the 
applicable project plans. 

The following sections present the Performance monitoring data evaluations on a project-specific basis. Each 
section includes a table of summary statistics for the location-specific analytes of interest, 95% UTL plots, box 
plots, and plots of the temporal variation of suspended solids Pu and Am activity. For this report, data from the 
three year period of WY00-02 were used in the evaluations.u 

The following evaluations include all results that were not rejected through the verificationhalidation process. 
When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic average of the 
‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re-runs’), the value 
used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is calculated by 
summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

44 A 3-year moving window is chosen where possible. For many Performance locations, monitoring only lasts a year or two. 
Under those circumstances, all data is used, and particular qualitativdquantitative attention is given to the effects of 
hydrology and seasonality on the results. 
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For the summary tables, when a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory 
due to blank correction, then a value of 0.0 pC& is used for calculation purposes. When metals and TSS results 
are returned from the laboratory as ‘undetect’, 9’2 of the detection limit is used for calculation purposes. 

The method for calculating UTLs is given in Appendix B.l: Data Evaluation Methods. UTL lines are shown on 
the plots only for the determined distribution. When the data may satisfy either distribution, both UTL lines are 
plotted; when no distribution is determined, no UTL line is plotted. A common legend is used in all UTL plots. 

Box plots were prepared using S-Plus statistical evaluation software. For these plots, when a negative 
radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to blank correction, then a value of 0.0 
pCi/L is used for calculation purposes. When metals and TSS results are returned from the laboratory as 
‘undetect’, YZ of the detection limit is used for calculation purposes. Pu/Am ratios are calculated only for samples 
where both the Pu and Am results were greater than 0.015 pCi/L to avoid ratios for samples with activities near 
the MDA. A key describing the components of the box plots is given in Appendix B.l: Data Evaluation 
Methods. 

The temporal variation of suspended solids activity plots are included as an indication of changes in the 
contamination characteristics of a particular drainage basin. All available data for the period of operation for 
each location is included in the analysis. A suspended solids activity that decreases over time may indicate that 
contaminant sources have been removed from the drainage, clean solids have become more available to runoff, or 
contaminant sources have been naturally attenuated over time. Similarly, a suspended solids activity that 
increases over time may indicate that new contaminant sources have become available for transport in the 
drainage. TSS analysis is only performed for composite samples that are collected over a period of less than the 
TSS hold time (7 days). Consequently, not all samples collected at the locations below were analyzed for TSS. 
Only values greater than the detection limit (generally 5 mg/L for TSS, 0.015 pCi/L for Pu and Am) are included. 

10.3.1 400 Area D&D 

Performance monitoring for the 400 Area is supported by locations GS22 and GS57. Monitoring location GS22 
was originally installed under the IA IM/IRA (DOE, 1994) on 4/1/95, and discontinued on 9/30/96. GS22 was 
reinstalled on 1/7/00 in support of the 400 Area D&D. Monitoring location GS57 was installed on 3/13/02 in 
support of the 400 Area D&D, specifically B444. 

Figure 10-2 shows the drainage areas for both GS22 and GS57. Major buildings within the drainage area include 
460,444,447, and 440. 

The Performance monitoring data from GS22 and GS57 indicate that closure activities within the 400 Area did 
not significantly affect water quality as of the end of WY02. Complete data evahation for these locations is 
given below. 

Monitoring data collected at GS22 show low Pu and Am activities (Table 104). Figure 10-3 and Figure 104 
show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu and Am results exceeded the 
calculated UTLs. 

Figure 10-5 also shows that none total uranium activities were greater than the UTLs. Figure 10-7 further shows 

The temporal variation of suspended solids activity is not given as no TSS samples were collected for the period. 

‘ that the median U-233,234/U-238 ratio is approximately 1.2, slightly higher than expe~ted.4~ 

‘’ Naturally occurring uranium generally shows a U-233,234/U-238 activity ratio of approximately one. The U-233,234/U- 
238 activity ratios at Site surface-water monitoring locations may be used as an indication of the existence of uranium with 
‘unnatural’ ratios. Although this evaluation does not deal systematically with analytical counting errors, ratios are presented 
here for reference. 
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Rooftop drainage divides are approximated. 

Figure 10-2. Performance Monitoring Drainage Areas for 400 Area D&D. 

Table 10-4. Summary Statistics for Radionuclide Results from GS22 in WYOO-02. 

TSS is given in m@. 
Uranium UTL given for total uranium. 

- 
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Figure 10-3. 95% UTL for Pu-339,240 at GS22: WYOO-02. 
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Figure 10-4. 95% UTL Plot for Am-241 at GS22: WYOO-02. 
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Figure 10-5. 95% UTL Plot for Total Uranium at GS22: WYOO-02. 
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Figure 10-7. Uranium Box Plots for GS22: WY00-02. 

Table 10-5 shows the total metals results for samples collected at GS22. Figure 10-8 through Figure 10-12 show 
the UTL plots for the metals. For the metals with a determined distribution, none exceeded the calculated UTL. 

Data for metals Cu, Hg, Se, Ag, and TI had undetermined distributions. All of the T1 data were ‘undetects’. For 
Cu, one result (6/24-8/6/02; 90.2 pg/L) is indicated as ‘suspect’ by the boxplot (Figure 10-14). Subsequent Cu 
analyses showed normal levels and no trend is noted. For Hg, all but one of the results were ‘undetects’; the 
cause of this result (6/24-8/6/02; 0.16 pg/L) is unknown. For Se, all but one of the results were ‘undetects’; the 
cause of this result (8/6-9/10/02; 1.1 pgL) is unknown. Finally for Ag, all but one of the results were 
‘undetects’; the cause of this result (6/24-8/6/02; 2.4 pg/L) is unknown. 
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Figure 10-8. Total Metals UTL Plots for GS22: Aluminum through Cadmium. 
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Figure 10-10. Total Metals UTL Plots for GS22: Lithium through Nickel. 
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Figure 10- 1 1. Total Metals UTL Plots for GS22: Potassium through Thallium. 
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Figure 10-12. Total Metals UTL Plots for GS22: Tin through Zinc. 
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Figure 10-13. Total Metals Box Plots for GS22: Aluminum through Cobalt. 
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Figure 10-14. Total Metals Box Plots for GS22: Copper through Nickel. 
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Figure 10-15. Total Metals Box Plots for GS22: Potassium through Zinc. 
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Monitoring data collected at GS57 show low Pu and Am activities (Table 10-6). Figure 10-16 and Figure 10-17 
show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu and Am results exceeded the 
calculated UTLs. 
Figure 10-18 also shows that none total uranium activities were greater than the UTLs. Figure 10-20 further 
shows that the median U-233,234/U-238 ratio is approximately 0.56, significantly lower than expected. 

The temporal variation of suspended solids activity is not given as no TSS samples were collected for the period. 

Date I 

Table 10-6. Summary Statistics for Radionuclide Results from GS57 in WYOO-02. 

TSS is given io m& 
Uranium UTL given for total uranium. 
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Figure 10-16. 95% UTL for Pu-239,240 at GS57: WYOO-02. 
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Figure 10-1 7. 95% UTL Plot for Am-241 at GS57: WYOO-02. 
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Figure 10-18. 95% UTL Plot for Total Uranium at GS57: WYOO-02. 
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Figure 10-20. Uranium Box Plots for GS57: WY00-02. 

Table 10-7 shows the total metals results for samples collected at GS57. Figure 10-21 through Figure 10-25 
show the UTL plots for the metals. For the metals with a determined distribution, none exceeded the calculated 
UTL. 

Data for metals Hg and T1 had undetermined distributions. All of the T1 and Hg data were ‘undetects’. 
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Table 10-7. Summary Statistics for Metals Results from GS57 in WYOO-02. 

I Analyte I Samples I Percent I Median I 85'"Percentile I Maximum I 95%UTL I 
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Figure 10-21. Total Metals UTL Plots for GS57: Aluminum through Cadmium. 
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Figure 10-22. Total Metals UTL Plots for GS57: Calcium through Lead. 
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Figure 10-23. Total Metals UTL Plots for GS57: Lithium through Nickel. 
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Figure 10-24. Total Metals UTL Plots for GS57: Potassium through Thallium. 
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Figure 10-25. Total Metals UTL Plots for GS57: Tin through Zinc. 
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Figure 10-26. Total Metals Box Plots for GS57: Aluminum through Cobalt. 
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Figure 10-27. Total Metals Box Plots for GS57: Copper through Nickel. 
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Figure 10-28. Total Metals Box Plots for GS57: Potassium through Zinc. 

10.3.2 Northern 800 Area D&D 

Performance monitoring for the northern 800 Area is supported by locations GS27 and GS28. Monitoring 
location GS27 was originally installed on 3/9/95 under the IA IM/IRA in support of the D&D of Building 889. 
Location GS28 was originally installed on 5/9/95 under the IA IM/IRA also in support of the D&D of Building 
889, and discontinued on 8/26/97. GS28 was reinstalled on 2/19/02 in support of the northern 800 Area D&D. 

Figure 10-29 shows the drainage areas for both GS27 and GS28. Major buildings within the drainage area 
include 883 and 865. 

The Performance monitoring data from GS27 and GS28 indicate that closure activities within the Northern 800 

these locations is given below. 
@ Area did not result in significant water quality changes as of the end of WY02. Complete data evaluation for 
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Figure 10-29. Performance Monitoring Drainage Areas for Northern 800 Area D&D. 

Monitoring data collected at GS27 have shown the highest Pu and Am activities for automated monitoring 
locations (Table 10-8). These activities prompted the Site to initiate an investigation, with the intent being the 
mitigation of contaminated soils and/or the removal of ‘hot spots’. However, surface-soil and sediment sampling, 
in addition to FIDLER surveys, in the GS27 subdrainage have shown only moderate activities in the single pCQg 
range. The fact that suspended solids activities are frequently 1 to 2 orders of magnitude higher than the surface- 
soilhediment activities (Figure 10-35) suggests that preferential suspension in runoff of more contaminated 
particles may be occurring at this location. 

In an attempt to mitigate the movement of contaminated soils, some sediment was removed from the drainage 
ditch immediately upstream of GS27, and exposed soils were treated with a soil stabilizer called Topseal@ in 
September 1996. Although lower activities have been measured during subsequent years, somewhat higher 
activities were again measured in WY02 (Figure 10-30 and Figure 10-31). It is not clear if the Topseal, the 
completion of the B889 D&D, or natural variability are the cause of these temporarily lower activities. However, 
Figure 10-35 shows a general reduction in suspended solids activity over time. 

Figure 10-30 and Figure 10-31 show the UTL plots for Pu and Am, respectively. During WY00-02, a single Am 
result exceeded the calculated UTL. However, these levels did not persist and this sample was associated with 
high TSS (980 m a ) .  Similarly, the suspended solids activity for this sample was not particularly unusual for 
this location. The slightly higher Pu and Am activities for WY02 (along with TSS) are likely the result of the 
B889 Slab Removal Project (4/22-7/8/02) that involved significant soil disturbances and vehicle traffic in the 
drainage area. It should be noted that the WY02 levels are comparable to historic levels measured in WY98 and 
WY99. 
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Figure 10-32 shows that a single of total uranium activity was greater than the UTL. Although WY02 total 
uranium activities were higher than normal for this location, the levels are low. Figure 10-34 further shows that 
the median U-233,234/U-238 ratio is approximately 1.25, slightly higher than expected. 

Table 0-8. Summary Statistics for Radionuclide Results from GS27 in WYOO-02. 

TSS is given in mgiL. 
Uranium UTL given for total uranium. 
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Figure 10-30. 95% UTL for Pu-239,240 at GS27: WYOO-02. 

. .  . 

November 2003 IO-33 



RF/EMM/WP-O3-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

c z. 8 - -  > e a 6 

4 

2 

-- 

-- 

-- 

4 
-Mean 

-Lognormal 95% UTL for Am-241 

ReaultS Ihal are lsss 
than ZBIO are g b n  as 

half the MDA here. 

+ 
4 

0 

Figure 10-31. 95% UTL Plot for Am-241 at GS27: WYOO-02. 
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Figure 10-32. 95% UTL Plot for Total Uranium at GS27: WYOO-02. 
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Figure 10-35. Temporal Variation of Suspended Solids Activity at GS27: WY97-02. 

Monitoring data collected at GS28 show moderate Pu and Am activities (Table 10-9). Figure 10-36 and Figure 
10-37 show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu and Am results exceeded the 
calculated UTLs for the few results available. 

Figure 10-38 shows that a distribution could not be determined for total uranium activities, but that the activities 
were very low. Figure 1040 further shows that the median U-233,234/U-238 ratio is approximately 0.68, 
significantly lower than expected. 

The temporal variation of suspended solids activity (Figure 1041) shows no significant trend for the period. 

Table 10-9. Summary Statistics for Radionuclide Results from GS28 in WYOO-02. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-38. 95% UTL Plot for Total Uranium at GS28: WYOO-02. 
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Figure 10-39. Pu and Am Box Plots for GS28: WY00-02. 
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Figure 1041. Temporal Variation of Suspended Solids Activity at GS28: WY97-02. 
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Table 10-10 shows the total metals results for samples collected at GS28. Figure 1042 through Figure 1046 
show the UTL plots for the metals. For the metals with a determined distribution, none exceeded the calculated 
UTL for the few data points available. 

Data for metals Ca, Hg, Se, Ag, TI, and Sn had undetermined distributions. All of the Hg, Se, Ag, TI, and Sn 
data were ‘undetects’. For Ca, no results are indicated as ‘suspect’ by the boxplot (Figure 1047). 

Table 10-10. Summary Statistics for Metals Results from GS28 in WYOO-02. 

Analyte I Samples I Percent I Median I 85‘h Percentlle I Maximum I 95% UTL 3 

November 2003 10-40 



RF/EMM/WP-03-SWMANLRPT02. UN 
Final Automated Sut$ace- Water Monitoring Report: Water Year 2002 

I 

'""t 

08 

08 

07 

y 
ff 

02 

01 

0 

e 

e 

4 

35 

3 

5 2 5  

1 

05 

0 

e 

e 

0 

E 

5 

3' 1 
82 

1 

0 

Bb 

I 

1'1 
e 

Figure 10-42. Total Metals UTL Plots for GS28: Aluminum through Cadmium. 
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Figure 10-43. Total Metals UTL Plots for GS28: Calcium through Lead. 
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Figure 10-44. Total Metals UTL Plots for GS28: Lithium through Nickel. 
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Figure 10-45. Total Metals UTL Plots for GS28: Potassium through Thallium. 
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Figure 10-46. Total Metals UTL Plots for GS28: Tin through Zinc. 
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Figure 10-47. Total Metals Box Plots for GS28: Aluminum through Cobalt. 
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Figure 10-48. Total Metals Box Plots for GS28: Copper through Nickel. 
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Figure 10-49. Total Metals Box Plots for GS28: Potassium through Zinc. 

10.3.3 Southern 800 Area D&D 

Performance monitoring for the southern 800 Area is supported by location GS55. Monitoring location GS55 
was installed on 4/8/02 specifically in support of the D&D of Building 881. Figure 10-50 shows the drainage 
area for GS55. 

The Performance monitoring data from GS55 indicate that closure activities within the Southern 800 Area did not 
significantly affect water quality as of the end of WY02. Complete data evaluation for this location is given 

e below. 
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Figure 10-50. Performance Monitoring Drainage Area for Southern 800 Area D&D. 

Monitoring data collected at GS55 show very low Pu and Am activities (Table 10-1 1). Figure 10-5 1 and Figure 
10-52 show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu results exceeded the calculated 
UTL. Although a distribution could not be determined for Am, the Am boxplot (Figure 10-54) indicates no 
‘suspect’ values. 

Figure 10-18 also shows that none total uranium activities were greater than the UTLs. Figure 10-20 further 
shows that the median U-233,234N-238 ratio is approximately 1.45, significantly higher than expected. This 
relative abundance of U-238 may be results of the proximity of GS55 to B881. 

The temporal variation of suspended solids activity is not given as only one TSS sample were collected for the 
period. 

Table 10-1 1. Summary Statistics for Radionuclide Results from GS55 in WYOO-02. 

Note: Lognormal distribution; Normal distribution; Undetermined distribution. 
TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-51. 95% UTL for Pu-239,240 at GS55: WYOO-02. 
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Figure 10-52. 95% UTL Plot for Am-241 at GS55: WYOO-02. 

November 2003 10-50 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Sugace- Water Monitoring Report: Water Year 2002 

14.0 

12.0 

10.0 

* op 8.0 
C - 
I E 

2 
2 6.0 c 

4.0 

2.0 

0.0 

8 Total Uranium Data 
-Mean - Lognormal 95% UTL for Total Uranium 
- Normal 95% UTL for Total Uranium 

8 

8 

8 8 

8 
8 8 

8 

8 
8 

8 
8 

N 8 0 

2 P IC 
8 
s 

Date 

I 

Figure 10-54. Pu and Am Box PIots for GS55: W Y O H 2 .  
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Figure 10-55. Uranium Box Plots for GS55: WY00-02. 

Table 10-12 shows the total metals results for samples collected at GS55. Figure 10-56 through Figure 10-60 
show the UTL plots for the metals. For the metals with a determined distribution, none exceeded the calculated 
UTL. 

Data for metals Hg, Se, Ag, T1, and Sn had undetermined distributions. All of the Hg data were ‘undetects’. For 
Se, none of the results are indicated as ‘suspect’ by the boxplot (Figure 10-63). For Ag, all but one of the results 
were ‘undetects’; the cause of this result (9/10-9/16/02; 0.31 pg/L) is unknown. For T1, none of the results are 
indicated as ‘suspect’ by the boxplot (Figure 10-63). Finally for Sn, all but one of the results were ‘undetects’; 
the cause of this result (4/10-5/3/02; 1.1 pg/L) is unknown. 
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Table 10-12. Summary Statistics for Metals Results from GS55 in WYOO-02. 

November 2003 10-53 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

as I 

0 
0 a .  

Figure 10-56. Total Metals UTL Plots for GS55: Aluminum through Cadmium. 
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Figure 10-57.- Total Metals UTL Plots for GS55: Calcium through-Lead. 
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Figure 10-58. Total Metals UTL Plots for GS55: Lithium through Nickel. 
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Figure 10-59. Total Metals UTL Plots for GS55: Potassium through Thallium. 
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Figure 10-60. Total Metals UTL Plots for GS55: Tin through Zinc. 
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Figure 10-61. Total Metals Box Plots for GS55: Aluminum through Cobalt. 
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Figure 10-62. Total Metals Box Plots for GS55: Copper through Nickel. 
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Figure 70-63. Total Metals Box Plots for GS55: Potassium through Zinc. 

10.3.4 903 Pad and Lip Area Accelerated Actions 

Monitoring location GS39 was originally installed on 1/15/98 in support of the source evaluation efforts related 
to GS10. GS39 also supports actions associated with the 903 Pad and Lip area. Several other locations were 
installed or upgraded to support 903 Pad actions in WYO1. These newhpgraded locations are GS42, GS51, 
GS52, GS53, GS54, and SWO55. 

Figure 10-64 shows the drainage areas for the 903 Pad monitoring locations. Other structures within this 
drainage include B906 and the 904 Pad tents. 

Although the Performance monitoring data from GS39, GS51, GS52, and SWO55 show somewhat higher levels 
of actinides, analysis indicates that activities associated with the 903 Pad and Lip area did not result in significant 
changes in water quality as of the end of WY02. Complete data evaluation for these locations is given below. 
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Figure 10-64. Performance Monitoring Drainage Areas for 903 Pad Accelerated Actions. 

Monitoring data collected at GS39 show moderate median Pu and Am activities (Table 10-13). Figure 10-65 and 
Figure 10-66 show the UTL plots for Pu and Am, respectively. During WY00-02, a single Pu result exceeded 
the calculated UTL. However, Pu results returned to more normal levels for subsequent samples. For Am, the 
distribution could not be determined. Although the Am box plot (Figure 10-68) indicates a single ‘suspect’ 
value, the activity was only 0.083 pCiL and within the historic range. 

Figure 10-67 also shows that none total uranium activities were greater than the UTLs. Figure 10-69 further 
shows that the median U-233,234/U-238 ratio is approximately 1.05, as expected. 

Figure 10-70 shows that there may have been some reduction in the Pu activity of the suspended solids. 
However, Am shows no trend. 

Table 10-13. Summary Statistics for Radionuclide Results from GS39 in WYOO-02. 

Note: a Lognormal distribution; Normal distribution; Undetermined distribution. 
TSS is given in mgn. Uranium UTL given for total uranium. 
Uranium UTL given for total uranium. 
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Figure 10-65. 95% UTL Plot for Pu-239,240 at GS39: WYOO-02. 
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Figure 10-67. 95% UTL Plot for Total Uranium at GS39: WYOO-02. 
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Figure 10-69. Uranium Box Plots for GS39: WY00-02. 
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During WY01-02, locations GS42, GS53, and GS54 did not flow sufficiently to collect a sample. Locations 
GS51 and GS52 collected a single sample each for the same period. As such, no evaluation for these locations 
given. 

Table 10-14. Summary Statistics for Radionuclide Results from GS51 in WY99-02. 

TSS is given in m g k .  
Uranium UTL given for total uranium. 

Table 1 

Note: ' Lognormal distribution; Normal distribution; Undetermined distribution. 
TSS is given in m& 
Uranium UTL given for total uranium. 

is 

Monitoring data collected at SWO55 show higher median Pu and Am activities (Table 10-16) than most other 
automated monitoring locations. These activities are likely the result of the proximity of SWO55 to the 903 Pad 
and Lip area. Figure 10-71 and Figure 10-72 show the UTL plots for Pu and Am, respectively. During WYOO- 
02, no Pu or Am results exceeded the calculated UTL for the few results available. 

Figure 10-73 also shows that none total uranium activities were greater than the UTLs for the few results 
available. Figure 10-75 further shows that the median U-233,234/U-238 ratio is approximately 0.9, as expected. 

The temporal variation of suspended solids activity is not given as only two TSS samples were collected for the 
period. 

Table 10-16. Summary Statistics for Radionuclide Results from S WO55 in WYOO-02. 

I Analyte I Samples I Median I 85'" Percentile I Maximum I 95%UTL 3 

TSS is given in m g L  Uranium UTL given for total uranium. 
Uranium UTL given for total uranium. 
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Figure 10-73. 95% UTL Plot for Total Uranium at SW055: WYOO-02. 
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Figure 10-74. Pu and Am Box Plots for SW055: WY00-02. 
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10.3.5 700 Area [B707] D&D 

Monitoring location GS40 was installed on 3/4/98 in support of the source evaluation efforts related to GS10. 
GS40 also monitors D&D activities in the 700 Area, specifically around B707. 

Figure 10-76 shows the drainage area for GS40. Other major buildings within this drainage include 559,561, 
564,569,708,776,777,778,750, and the 750 Pad tents. 

The Performance monitoring data from GS40 indicate that closure activities within the 700 Area did not 
significantly affect water quality as of the end of WY02. Complete data evaluation for this location is given 
below. 
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~ 

Monitoring data collected at GS40 show moderate median Pu and Am activities (Table 10-17). Figure 10-77 and 
Figure 10-78 show the UTL plots for Pu and Am, respectively. For WY00-02, no results were greater than the 
calculated UTLs. 

Table 10-17 also shows moderate tritium activities, with no results exceeding the calculated UTL (Figure 10-79). 

Figure 10-80 shows that a single total uranium result was greater than the UTL (12/24/01-1/21/02; 11.264 pCi/L). 
However, total uranium results for subsequent samples showed more normal levels and increased total uranium 
levels were not measured at the downstream POE (GS10). Figure 10-83 further shows that the median U- 
233,234N-238 ratio is approximately 0.85, close to the expected 1.0 ratio. 

Only one TSS result was available during the WY97-02 period. Therefore, temporal variation of suspended 
solids activity is not presented. 

Table 10-1 7. Summary Statistics for Radionuclide Results from GS40 in WYOO-02. 

TSS is given in m@. 
Uranium UTL given for total uranium. 
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Figure 10-77. 95% UTL Plot for Pu-239,240 at GS40: WYOO-02. 
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Figure 10-79. 95% UTL Plot for Tritium at GS40: WYOO-02. 
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Figure 10-80. 95% UTL Plot for Total Uranium at GS40: WYOO-02. 
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Figure 10-83. Uranium Box Plots for GS40: WY00-02. 

Table 10-18 shows the total metals results for samples collected at GS40. Figure 10-84 through Figure 10-88 
show the UTL plots for the metals. For the metals with a determined distribution, As, Ba, Cu, Fe, Li, Mg, Mn, K, 
Sr, and Z all showed values greater than the calculated UTL. The boxplots for Ba and Mg (Figure 10-89 and 
Figure 10-90, respectively) indicate no ‘suspect’ values. For the remaining analytes, the higher values were not 
noted for most other samples. 

Data for metals Cd, Co, Hg, Se, Ag, T1, and Sn had undetermined distributions. AI1 of the Hg data were 
‘undetects’. For Cd, one result (6/20-8/6/02; 4.2 pg/L) is indicated as ‘suspect’ by the boxplot (Figure 10-89). 
Subsequent Cd analyses showed normal levels and no trend is noted. For Co, three results (6/20-8/6/02,5.3 
pg/L; 6/28-7/16/01,3.7 pg/L; 9/3-9/16/02, 3.0 pg/L) are indicated as ‘suspect’ by the boxplot (Figure 10-89). 
Although these values are statistically ‘suspect’, visual interpretation does not suggest that these values are an 
indication of a new contaminant source in the drainage. For Se, three results (4/64/23/01, 1.7 pgL; 7/16-8/9/01, 
1.4 pg/L; 9/8-10/1/01, 1.6 pg/L) are indicated as ‘suspect’ by the boxplot (Figure 10-91). Although these values 
are statistically ‘suspect’, the values are marginally above the detection limit and visual interpretation does not 
suggest that these values are an indication of a new contaminant source in the drainage. For Ag, all but two of 
the results were ‘undetects’; the cause of these results (5/24-6/28/01,0.27 pg/L; 6/28-7/16/01,0.87 p a )  is 
unknown. For TI, two results (5/24-6/28/02, 1.5 pg/L; 1/21-U6/02, 1.9 pg/L) are indicated as ‘suspect’ by the 
boxplot (Figure 10-9 1). Although these values are statistically ‘suspect’, visual interpretation does not suggest 
that these values are an indication of a new contaminant source in the drainage. For Sn, four results (U7-3/13/01, 
1.4 pg/L; 6128-7/16/01, 1.5 pg/L; 2/6-3/13/02, 1.9 pg/L; 5/3-5/29/02, 1.1 pg/L) are indicated as ‘suspect’ by the 
boxplot (Figure 10-91). The cause of these intermittent values is unknown and they are only marginally greater 
than the detection limit. 
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Figure 10-84. Total Metals UTL Plots for CS40: Aluminum through Cadmium. 
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Figure 10-85. Total Metals UTL Plots for GS40: Calcium through Lead. 
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Figure 10-86. Total Metals UTL Plots for GS40: Lithium through Nickel. 
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Figure 10-87. Total Metals UTL Plots for GS40: Potassium through Thallium. 
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Figure 10-88. Total Metals UTL Plots for GS40: Tin through Zinc. 
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Figure 10-89. Total Metals Box Plots for GS40: Aluminum through Cobalt. 

November 2003 10-81 



-1 

52.0 . 
5 
5 
3 . 5  . 

01.0 . 
I 

0.5 . 

RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

- - - - -  

T- 

0 ’  I 

0.01 

0.00 1 

loOo0 0 1 
80000 

20000 

0 

I 

0.0 ’ I 

15 

3 10 
-I 

5 

0 

2500 

500 

0 

8 

~6 
W 
Y 
0 
2 4  

2 

0 

Figure 10-90. Total Metals Box Plots for GS40: Copper through Nickel. 
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Figure 70-91. Total Metals Box Plots for GS40: Potassium through Zinc. 
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10.3.6 Building 886 D&D 

Monitoring locations GS43 and GS58 were installed in support of the D&D of Building 886 on 6/1/99 and 
3/19/02, respectively. Figure 10-92 shows the drainage areas for GS43 and GS58. Other buildings within these 
drainages include 865,875, and 880. 

Demolition of B886 commenced on 3/18/02 and was concluded on 5/20/02. The regrading for the area 
eliminated the need for GS58, and significantly enlarged the drainage area for GS43 (Figure 10-92). 

The Performance monitoring data from GS43 and GS58 indicate that closure activities within the B886 area did 
not result in significant changes in water quality as of the end of WY02. Complete data evaluation for these 
locations is given below. 

Figure 10-92. Performance Monitoring Drainage Areas for B886 D&D. 

Monitoring data collected at GS43 show low Pu and Am activities (Table 10-19). Figure 10-93 and Figure 10-94 
show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu or Am results exceeded the 
calculated UTLs. 

Table 10-19 shows that GS43 has the highest measured uranium activities for automated monitoring locations, as 
expected due to the proximity of B886. Figure 10-95 shows that none of total uranium activities were greater 
than the UTL, indicating that the activities did not change significantly during the evaluation period. It should be 
noted that GS43 shows a median U-233,234/U-238 ratio significantly greater than 1 (Figure 10-97; ratio 
approximately 3.2), indicating a relative abundance of U-238. The ratios at this location are likely due to the 
proximity of GS43 to Building 886. 
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The W A m  ratio box plot is not included since only two samples met the MDA criteria.. The trend plot for 
suspended solids activity is also not included since only one sample met the MDA criteria. 

Tab )/e 10-1 9. Summary Statistics for Radionuclide Results from GS43 in WYOO-02. 

TSS is given in mgL. 
Uranium UTL given for total uranium. 
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Figure 10-93. 95% UTL Plot for Pu-239,240 at GS43: WYOO-02. 
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Figure 10-94. 95% UTL Plot for Am-241 at GS43: WYOO-02. 
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Figure 10-95. 95% UTL Plot for Total Uranium at GS43: WOO-02. 
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Figure 10-96. Pu and Am Box Plots for GS43: WYOW2.  

Figure 10-9Z 

15' 

10- 

5 '  
0.2 

0.1 0.0 "_ 7 
1 

1 

Vranium Box Plots for GS43: WY00-02. 

Table 10-20 shows the total metals results for samples collected at GS43. Figure 10-98 through Figure 10-102 
show the UTL plots for the metals. For the metals with a determined distribution, Ni showed a single result that 
exceeded the calculated UTL. -Limited sample data was available after this result to adequately assess the 
persistence of these values. 

Data for metals Co, Pb, Hg, Ag, T1, Sn, and V had undetermined distributions. All of the Hg, Ag, and T1 data 

'suspect' by the boxplot (Figure 10-103). Limited sample data was available after this result to adequately assess 
the persistence of these values. However, it should be noted that these samples were associated with large runoff 

0 were 'undetects'. For Co, two results (7/15/01-5/24/02,3.9 p a ;  5/24-10/29/02,2.6 pgL) are indicated as 
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events on 7/14/01,5/23-5/24/02, and 9/13/02. During significant runoff events, higher TSS values are expected, 
and increased metals levels are often the result of these higher TSS concentrations. For Pb, one result (7/15/01- 
5/24/02, 15.5 pgL) is indicated as ‘suspect’ by the boxplot (Figure 10-104). Limited sample data was available 
after this result to adequately assess the persistence of these values. As noted above, this sample was also 
associated with the large runoff events on 7/14/01 and 5/23-5/24/02. For Sn, all but two of the results were 
‘undetects’, with one of those results (Y21-7/15/01,0.92 pg/L) indicated as ‘suspect’ by the boxplot (Figure 
10-105). Subsequent sample results do not support a persistent trend and the result is only marginally greater 
than the detection limit. 
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Figure 10-98. Total Metals UTL Plots for GS43: Aluminum through Cadmium. 
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Figure 10-99. Total Metals UTL Plots for GS43: Calcium through Lead. 
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Figure 10-100. Total Metals UTL Plots for GS43: Lithium through Nickel. 
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Figure 10-101. Total Metals UTL Plots for GS43: Potassium through Thallium. 
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Figure 10-102. Total Metals UTL Plots for GS43: Tin through Zinc. 
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Figure 10- 103. Total Metals Box Plots for GS43: Aluminum through Cobalt. 
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Figure 10-1 05. Total Metals Box Plots for GS43: Potassium through Zinc. 

Monitoring data collected at GS58 generally show low Pu and Am activities (Table 10-21). Figure 10-106 and 
Figure 10-107 show the UTL plots for Pu and Am, respectively. During WY00-02, a single Pu result was greater 
than the calculated UTL. Subsequent sample data was not available to assess the persistence of this value as the 
location was removed as part of the B886 demolition. However, it should be noted that this composite sample 
(5/23/02 22:39-23:35) was collected subsequent to the D&D of B886. The fact that significant areas of disturbed 
soil were available for transport as TSS in runoff may have resulted in the higher Pu activities. A distribution for 
Am could not be determined for the available data. A single Am result, from the same sample as noted for Pu 
above, is indicated as ‘suspect’ by the boxplot (Figure 10-109). Although B886 primarily worked with uranium, 
low-level Pu and Am activities in the soil surrounding B886 (up to 0.086 pCVg Pu and 0.029 pCi/g Am) with 
preferential suspension of solids with higher activity could give the measured Pu and Am values. 
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Table 10-21 shows moderate total uranium activities for samples collected at GS58. Figure 10-108 shows that 
none of total uranium activities were greater than the UTL, indicating that the activities did not change 
significantly during the evaluation period. It should be noted that GS58 shows a median U-233,234/U-238 ratio 
significantly greater than 1 (Figure 10-1 10; approximately 1.24), indicating a relative abundance of U-238. The 
ratios at this location are likely due to the proximity of GS58 to Building 886. 

The Pu/Am ratio box plot is not included since only one sample met the MDA criteria. The trend plot for 
suspended solids activity is also not included since no samples met the MDA criteria. 

0 

Table 10-21. Summary Statistics for Radionuclide Results from GS58 in WYOO-02. 

TSS is given in mgn. 
Uranium UTL given for total uranium. 
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@ Figure 10-106. 95% UTL Plot for Pu-239,240 at GS58: WYOO-02. 
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Figure 10-107. 95% UTL Plot for Am-241 at GS58: WYOO-02. 
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Fjgure 10-108. 95% UTL Plot for Total Uranium at GS58: WYOO-02. 
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Figure 10-109. Pu and Am Box Plots for GS58: WY00-02. 
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Figure 10-1 10. Uranium Box Plots for GS58: WY00-02. 

Table 10-22 shows the total metals results for samples collected at GS58. Figure 10-1 11 through Figure 10-1 15 
show the UTL plots for the metals. For the metals with a determined distribution, none were greater than the 
calculated UTL. 

Data for metals Al, Co, Fe, Mn, Hg, Ni, Ag, TI, Sn, and V had undetermined distributions. All of the Hg, Ag, T1, 
and Sn data were ‘undetects’. For Al, Co, Fe, and Mn, one result each (all for sample 5/23/02; 14900 pg/L, 6.0 
pg/L, 11000 pg/L, and 158 pgL, respectively) are indicated as ‘suspect’ by the boxplots (Figure 10-1 16 and 
Figure 10-1 17). No sample data was available after this result to adequately assess the persistence of these 
values. However, it should be noted that these samples were associated with a large runoff event on 5123-5/24/02 
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after significant soil disturbance associated with the demolition of B886. During significant runoff events, higher 
TSS values are expected, and increased metals levels are often the result of these higher TSS concentrations. For 
Ni and Sn, none of the results are indicated as ‘suspect’ by the boxplots (Figure 10-1 17 and Figure 10-1 18, 
respectively). 
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Figure 10-1 11. Total Metals UTL Plots for GS58: Aluminum through Cadmium. 
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Figure 10-1 12. Total Metals UTL Plots for GS58: Calcium through Lead. 
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Figure 10-1 13. Total Metals UTL Plots for GS58: Lithium through Nickel. 
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Figure 10-1 14. Total Metals UTL Plots for GS58: Potassium through Thallium. 
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Figure 10-1 15. Total Metals UTL Plots for GS58: Tin through Zinc. 
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Figure 10-1 16. Total Metals Box Plots for GS58: Aluminum through Cobalt. 
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Figure 10-1 17. Total Metals Box Plots for GS58: Copper through Nickel. 
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Figure 10-1 18. Total Metals Box Plots for GS58: Potassium through Zinc. 
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10.3.7 Building 771/774 D&D 

Monitoring location SW120 was installed on 3/14/00 in support of the D&D of Buildings 771/774. This location 
also supports D&D activities for Building 776/777 and activities for the Solar Ponds. In support of the B776/777 
D&D, tritium was added to the SW120 analyte suite in the end of WYOO. Monitoring location GS44 was 
installed on 10/4/00 also in support of the D&D of Buildings 7711774. Figure 10-1 19 shows the drainage areas 
for SW 120 and GS44. 

The Performance monitoring data from SW120 and GS44 indicate that closure activities within the B771/774 
area did not result in significant changes in water quality as of the end of WY02. Complete data evaluation for 
these locations is given below. 

@ 
4 

Figure 10-1 19. Performance Monitoring Drainage Areas for B771/774 D&D. 

Monitoring data collected at SW120 have somewhat higher Pu and Am activities than for other automated 
monitoring locations (Table 10-23). Figure 10-120 and Figure 10-121 show the UTL plots for Pu and Am, 
respectively. During WY00-02, no Pu or Am results exceeded the calculated UTLs. Figure 10-124 shows a 
slightly lower than expected Pu/Am ratio for SW 120 data, likely due to runoff from the Solar Ponds area. 

Monitoring data collected at SW120 show moderate median total uranium activities (Table 10-23). Figure 
10-123 shows that a single total uranium result (U23-3/13/01; 10.198 pCi/L) was greater than the calculated 
UTL. This result was only rkginally greater than the UTL and a trend is not indicated by the data. Subsequent 
sample results were significantly less than the UTL. It should be noted that SW120 shows a median U- 
233,234A-J-238 ratio significantly greater than 1 (Figure 10-126; approximately 1.39), indicating a relative 
abundance of U-233,234. Similar ratios are seen at GS32 (see Section 10.3.8) which also monitors runoff from 
the Solar Ponds area. 

rn 
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Monitoring data collected at SW120 show low median tritium activities (Table 10-23). Figure 10-122 shows the 
UTL plot for tritium. During WY00-02, no tritium results exceeded the calculated UTL. 

The temporal variation of suspended solids activity is not given since only a single sample was collected within 

1.8 

TSS hold time criteria. 

- -  

Table 10-23. Summary Statistics for Radionuclide Results from SW120 in WYOO-02. 
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Figure 10-120. 95% UTL Plot for Pu-339,240 at SW120: WYOO-02. 
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450 

400 

350 

300 

100 

50 

0 

I 0 Tritium Data 

-Mean 

- Lognormal 95% UTL for Tritium 

- Normal 95% UTL for Tritium 

8 s 
r 

Date 

# E '  
P s r r 

Figure 10-122. 95% UTL Plot for Tritium at SW120: WYOO-02. 
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Figure 10-123. 95% UTL Plot for Total Uranium at SW120: WYOO-02. 
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Figure 10-124. Pu and Am Box Plots for SW120: WY00-02. 
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Figure 10-125. Tritium Box Plot for SW120: WY00-02. 
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Figure 10-126. Uranium Box Plots for SW120: WY00-02. 

Table 10-24 shows the total metals results for samples collected at SW120. Figure 10-127 through Figure 10-131 
show the UTL plots for the metals. For the metals with a determined distribution, only Mo showed a value that 
exceeded the calculated UTL. However, this result was only 0.2 pg/L above the UTL and a trend is not indicated 
by the data. 

Data for metals AI, Cd, Fe, Li, Mg, Ag, Sr, T1, and Sn had undetermined distributions. All of the Ag data were 
'undetects'. For Al, Cd, Li, Mg, and Sr none of the results are indicated as 'suspect' by the boxplots (Figure * 10-132 through Figure 10-134). For Fe, one result (5/5-8/9/01,8530 pg/L) is indicated as 'suspect' by the 
boxplot (Figure 10-133). However, a trend is not indicated by the data and this sample had the 2"d highest 
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, 

average flow rate which is likely to have resulted in higher than normal TSS concentrations. For TI, all but one 
of the results were ‘undetects’, with that result (3/30-4/30/00, 1.2 pg/L) indicated as ‘suspect’ by the boxplot 
(Figure 10-134). Subsequent sample results do not support a persistent trend and the result is only marginally 
greater than the detection limit. For Sn, all but two of the results were ‘undetects’, with both results (3/5-4/21/02, 
1.3 pg/L; 10/5/00-U23/01, 1.6 pg/L) indicated as ‘suspect’ by the boxplot (Figure 10-134). Subsequent sample 
results do not support a persistent trend and the results are only marginally greater than the detection limit. 

\ 
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Figure 10-127. Total Metals UTL Plots for SW120: Aluminum through Cadmium. 
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Figure 10-128. Total Metals UTL Plots for SW120: Calcium through Lead. 
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Figure 10-129. Total Metals UTL Plots for SW120: Lithium through Nickel. 
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Figure 10-130. Total Metals UTL Plots for SW120: Potassium through Thallium. 
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Figure 10-131. Total Metals UTL Plots for SW120: Tin through Zinc. 
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Figure 10-132. Total Metals Box Plots for SW120: Aluminum through Cobalt. 
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Figure 10-133. Total Metals Box Plots for SW120: Copper through Nickel. 
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Figure 10-134. Total Metals Box Plots for SW120: Potassium through Zinc. 

Monitoring data collected at GS44 show low Pu and Am activities (Table 10-25). Figure 10-135 and Figure 
10-136 show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu results were greater than the 
calculated UTL. A distribution could not be determined for Am. Two Am results are indicated as ‘suspect’ by 
the boxplot (Figure 10-139), however the levels were low and subsequent results returned to more normal levels. 

Monitoring data collected at GS44 show moderate median total uranium activities (Table 10-25). Figure 10-138 
shows that none of the total uranium results were greater than the calculated UTL. It should be noted that GS44 
shows a median U-233,234/U-238 ratio somewhat greater than 1 (Figure 10-141, approximately 1.28), indicating 
a relative abundance of U-233,234. 
Monitoring data collected at GS44 show a low median tritium activity (Table 10-25). Figure 10-137 shows the 
UTL plot for tritium. No distribution could be determined for the tritium data. The boxplot indicates two results 
as ‘suspect’ (Figure 10-137). However, for both of these results the 20 error was greater than the result 
(loof107 pC& and lOOfll0 pCi/L). 
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0.07 

The temporal variation of suspended solids activity is not given since only a single sample was collected within 
TSS hold time criteria. No Pu/Am ratio boxplot is given due to the small number (3) of values that met the MDA 
criteria. @ 
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10-25. Summary Statistics for Radionuclide Results from GS44 in WYOO-02. 
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Figure 10-135. 95% UTL Plot for Pu-239,240 at GS44: WYOO-02. 
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Figure 10-136. 95% UTL Plot for Am-241 at GS44: WYOO-02. 
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Fjgure 10-137. 95% UTL Plot for Tritium at GS44: WYOO-02. 
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Figure 10-138. 95% UTL Plot for Total Uranium at GS44: WYOO-02. e 
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Figure 10-139. Pu and Am Box Plots for GS44: WY00-02. 
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Fjgure 10-140. Tritium Box Plot for GS44: WOlW2. 
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Figure 10- 14 1. Uranium Box Plots for GS44: WYOlW2. 

Table 10-26 shows the total metals results for samples collected at GS44. Figure 10-142 through Figure 10-146 
show the UTL plots for the metals. For the metals with a determined distribution, only Pb and K showed values 
that exceeded the calculated UTL. For Pb, none of the results were indicated as ‘suspect’ by the boxplot (Figure 
10-148). Although the cause of the single K result greater than the UTL is unknown, subsequent sampling 
showed lower K values. 

Data for metals Ba, Cd, Ca, Li, Mg, Mn, Hg, Ag, Sr, TI, Sn, and Zn all had undetermined distributions. All of the 
TI data were ‘undetects’. For Ca, Li, Mg, Ag, Sr, and Zn, one result each is indicated as ‘suspect’ by the 
boxplots (Figure 10-147 through Figure 10-149). Similarly, Ba, Cd, Mn, and Sn all show two ‘suspect’ results; 
Hg shows three ‘suspect’ results. In all cases, a visual interpretation of the data does not suggest a persistent 
trend in these values. . 
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Table 10-26. Summary Statistics for Metals Results from GS44 in WYOO-02. 
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Figure 10-142. Total Metals UTL Plots for GS44: Aluminum through Cadmium. 
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Figure 10-143. Total Metals UTL Plots for GS44: Calcium through Lead. 

November 2003 10-129 



RF/EMM/WP-03-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

Figure 10-144. Total Metals UTL, Plots for GS44: Lithium through Nickel. . 
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Figure 10- 145. Total Metals UTL Plots for GS44: Potassium through Thallium. 
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Figure 10-146. Total Metals UTL Plots for GS44: Tin through Zinc. 
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Figure 10-147. Total Metals Box Plots for GS44: Aluminum through Cobalt. 
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Figure 10-148. Total Metals Box Plots for GS44: Copper through Nickel. 
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Figure 10- 149. Total Metals Box Plots for GS44: Potassium through Zinc. 

10.3.8 Building 776/777 D&D 

Due to the location of B776/777, multiple downstream Performance monitoring locations are employed. 
Monitoring location GS32 was originally installed on 1/3 1/97 in support of the D&D of Building 779, and 
remains to support the D&D activities for Building 776/777. In support of the B776/777 D&D, tritium was 
added to the original B779 analyte suite in WYO1. Location GS40, originally installed in support of the GSlO 
Source Evaluation effort on 3/4/98, also supports B776/777. GS44, GS49, and SW120 were installed on 10/4/00, 
12/29/00, and 3/14/00, respectively. Figure 10-150 shows the drainage areas for the above locations. Numerous 
other 700 Area buildings are within these drainages. 

Monitoring data for GS40 was previously presented in Section 10.3.5. Monitoring data for GS44 and SW120 
was previously presented in Section 10.3.7. 

The Performance monitoring data from GS32, GS40, GS44, GS49, and SW 120 indicate that closure activities 
within the B776/777 area did not result in significant changes in water quality as of the end of WY02. Complete 
data evaluation for GS32 and GS49 is given below. 
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Monitoring data collected.at GS32 have somewhat higher Pu and Am activities than for other automated 
monitoring locations (Table 10-27). Figure 10-151 and Figure 10-152 show the UTL plots for Pu and Am, 
respectively. During WY00-02, no Pu or Am results exceeded the calculated UTLs. Figure 10-155 also shows a 
somewhat lower W A m  ratio than expected. This is likely due to the proximity of GS32 to the Solar Ponds. 

Figure 10-153 shows the UTL plot for tritium. During Wk"00-02, no tritium results exceeded the calculated 
UTL. 
A distribution for total uranium could not be determined. Figure 10-157 shows several results for the uranium 
isotopes that are indicated as 'suspect' by the boxplots (Figure 10-154) The UTL plots show these results as a 
significant short-term increase in total uranium activities. These samples were collected soon after completion of 
the demolition of B779. Building personnel were notified of the results and a field investigation ensued. The 
investigation looked into the possible existence of sumps or drains that may be flowing to GS32. No causes 
could be determined, and subsequent sample results reverted to normal levels. Figure 10-157 shows a somewhat 
higher U-233,234/U-238 ratio (approximately 1.54) than expected. This indicates a relative abundance of U- 
233,234 and is likely due to the proximity of GS32 to the Solar Ponds. 

Figure 10-158 shows that suspended solids activity may be decreasing over time. 
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@ Table 10-27. Summary Statistics for Radionuclide Results from GS32 in WYOO-02. 

TSS is given in mfl .  
Uranium UTL given for total uranium. 
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Figure 10-151. 95% UTL Plot for Pu-239,240 at GS32: WYOO-02. 
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Figure 10-152. 95% UTL Plot for Am-241 at GS32: WYOO-02. 
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Figure 10-153. 95% UTL Plot for Tritium at GS32: WYOO-02. 
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Figure 10-154. 95% UTL Plot for Total Uranium at GS32: WYOO-02. a 
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Figure 10- 157. Uranium Box Plots for GS32: WY00-02. 
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Figure 70-158. Temporal Variation of Suspended Solids Activity at GS32: WY9742. 

Table 10-28 shows the total metals results for samples collected at GS32. Figure 10-159 through Figure 10-163 
show the UTL plots for the metals. For the metals with a determined distribution, most results did not exceed the 
calculated UTL. Only Ba, Ca, Li, Mg, Mn, and Sn showed results greater than the UTL. For Ba and Mn, none of 
the results are indicated as ‘suspect’ by the boxplots (Figure 10-164 and Figure 10-166). For Ca and Mg. The 
higher metals values coincide with the completion of the B779 demolition. The increased deconstruction 
activities and accumulation of demolition debris may have resulted in the higher concentrations. In addition, 
heavy winter roadwalkway salting has been noted to cause waterquality impacts at the Site. Expected increases 
in K and Na can clearly be seen below. Trace constituents in these products could also be causing elevated 
concentrations for other metals. For both Li and Sn, a single result for each was greater than the UTL, but a 
persistent trend is not noted. In all cases, subsequent samples showed normal concentrations for the metals noted 
above. 

For the metals with undetermined distributions, Sb, Hg, Mo, K, Ag, Na, Sr, and T1 show ‘suspect’ values as 
indicated by the boxplots. The K, Na, and Sr values are likely associated with salting operations (a relationship 
between Na and Sr has been noted at the Site). Additionally, trace constituents in these products could also be 
causing elevated concentrations for other metals. The single ‘suspect’ Sb value is associated with a large storm 
event and a corresponding TSS value of 1130 mg/L. For Hg, Mo, and Ag, the higher metals values coincide with 
the completion of the B779 demolition. The increased deconstruction activities and accumulation of demolition 
debris may have resulted in the higher concentrations. Subsequent sample results do not indicate a persistent 
trend. For T1, nearly all of the results were below the detection limit, and the data do not indicate a persistent 
trend. 
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Figure 10-159. Total Metals UTL Plots for GS32: Aluminum through Cadmium. 
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Figure 10-160. Total Metals UTL Plots for GS32: Calcium through Lead. 
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Figure 10-161. Total Metals UTL Plots for GS32: Lithium through Nickel. 
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Figure 10-162. Total Metals UTL Plots for GS32: Potassium through Thallium. 
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Figure 10-163. Total Metals UTL Plots for GS32: Tin through Zinc. 
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Figure 10-164. Total Metals Box Plots for GS32: Aluminum through Cobalt. 
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Figure 10-165. Total Metals Box Plots for GS32: Copper through Nickel. 
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Figure 10-166. Total Metals Box Plots for GS32: Potassium through Zinc. 

Monitoring data collected at GS49 show low Pu and Am activities (Table 10-29). Figure 10-167 and Figure 
10-168 show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu or Am results exceeded the 
calculated UTLs. 

Figure 10-169 shows the UTL plot for tritium. During WY00-02, no tritium results exceeded the calculated 
UTL. 

Monitoring data collected at GS49 show low median total uranium activities (Table 10-29). Figure 10-170 shows 
that none of the total uranium results were greater than the calculated UTL. 

Figure 10-173 shows a U-233,234/U-238 ratio of approximately lJ6, as expected. 

The temporal variation of suspended solids activity is not given since a single s:mple was collected within TSS 
hold time criteria. 
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Figure 10-167. 95% UTL Plot for Pu-239,240 at GS49: WYOO-02. 
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Figure 10-168. '95% UTL Plot for Am-241 at GS49: WYOO-02. 
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Figure 10-169. 95% UTL Plot for Tritium at GS49: WYOO-02. 
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Figure 10-1 70. 95% UTL Plot for Total Uranium at GS49: WYOO-02. e c 
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Figure 10-1 72. Tritium Box Plot for GS49: WY00-02. 

Figure 10- 173. Uranium Box Plots for GS49: WY00-02. 
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Table 10-30 shows the total metals results for samples collected at GS49. Figure 10-174 through Figure 10-178 
show the UTL plots for the metals. For the metals with a determined distribution, Ca, Cr, Co, Li, Mn, Mo, Ni, 
and Sr showed results greater than the calculated UTL. For Ca and Sr, the single result for each was associated 
with a sample for the period 11/18/01-1/25/02.. Heavy winter roadwalkway salting has been noted to cause 
waterquality impacts at the Site. Trace constituents in these products could also be causing elevated 
concentrations for other metals (Sr has been noted to be associated with deicing operations at the Site). The 
higher Cr, Co, Li, Mn, and Ni results are all associated with the same sample (8/4-9/11/02) with the highest 
average flow rate to date at GS49. These high flow rates are likely the cause of the measured metals as TSS 
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concentrations are likely to have been elevated accordingly. The cause of the single Mo result greater than the 

Data for metals Cu, Hg, Ag, T1, and Sn had undetermined distributions. All of the Hg and Ag data were 
‘undetects’. None of the T1 results are indicated as ‘suspect’ by the boxplots (Figure 10-181). For Fe, one result 
(95-8/9/01,8530 pg/L) is indicated as ‘suspect’ by the boxplot (Figure 10-133). For Cu, the single ‘suspect’ 
result was from the high runoff sample noted above. For Sn, one of the ‘suspect’ results was marginally above 
the detection limit, while the cause of the other result is unknown. Subsequent sample results do not support a 
persistent trend. 

@ UTL is unknown, though no persistent trend is noted. 

Table 10-30. Summary Statistics for Metals Results from GS49 in WYOO-02. 

Note: ’ bgnormal distribution; Normal distribution; Undetermined distribution. 
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Figure 10-1 74. Total Metals UTL Plots for GS49: Aluminum through Cadmium. 
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Figure 10-1 75. I Total Metals UTL Plots for GS49: Calcium through Lead. 
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Figure 10-1 76. Total Metals UTL Plots for GS49: Lithium through Nickel. 
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Figure 10-1 77. Total Metals UTL Plots for GS49: Potassium through Thallium. 
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Figure 10-1 78. Total Metals UTL Plots for GS49: Tin through Zinc. 
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Figure 10-1 79. Total Metals Box Plots for GS49: Aluminum through Cobalt. 
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Figure 10-180. Total Metals Box Plots for GS49: Copper through Nickel. 
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Figure 10-181. Total Metals Box Plots for GS49: Potassium through Zinc. 
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10.3.9 Original Landfill Accelerated Actions 

Monitoring location SW036 was installed on 6/13/02 in support of accelerated actions for the Original Landfill. 
Figure 10-182 shows the drainage area for the above location. 

During WY02 no flow was measured at SW036 and no samples were collected. Therefore, no data evaluation is 
presented .below. 

Figure 10-182. Performance Monitoring Drainage Areas for the Original Landfill. 
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* 10.3.1 0 Present Landfill Accelerated Actions 

Monitoring location GS56 was installed on 9/26/02 in support of accel 
Figure 10-183 shows the drainage area for the above location. 

rat d ctions for the Present Landfill. 

During WY02 no flow was measured at GS56 and no samples were collected. Therefore, no data evaluation is 
presented below. 

Figure 10483. Performance Monitoring Drainage Area for the Present Landfill. 
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10.3.1 1 Solar Ponds Accelerated Actions 

Monitoring location GS32 was originally installed on 1/31/97 in support of the D&D of Building 779, and 
remains to support the accelerated actions for the Solar Ponds. GS50, originally installed in support of the GSlO 
Source Evaluation effort on 3/28/01, also supports the accelerated actions for the Solar Ponds. Data from 
SWO91, a permanent NSD location, is also used to support the Solar Ponds. SW119 was installed on 4/4/01 in 
support of the Solar Ponds. Finally, SW120, originally installed on 3/14/00 in support of the D&D of Building 
771, also supports the Solar Ponds. Figure 10-184 shows the drainage areas for the above locations. 

Monitoring data for GS32 was previously presented in Section 10.3.8. Monitoring data for SW120 was 
previously presented in Section 10.3.7. 

The Performance monitoring data from GS32, GS50, and SWll9  indicate that accelerated actions within the 
Solar Ponds area did not result in significant changes in water quality as of the end of WY02. Complete data 
evaluation for GS50, SWO91, and SW119 is given below. 

Figure 10-1 84. Performance Monitoring Drainage Areas for the Solar Ponds. 

Monitoring data collected at GS50 have somewhat higher Pu and Am activities than for other automated 
monitoring locations (Table 10-31). Figure 10-185 and Figure 10-186 show the UTL plots for Pu and Am, 
respectively. During WY00-02, no Pu or Am results exceeded the calculated UTL. Figure 10-188 also shows a 
significantly lower PdAm ratio than expected. This is likely due to the proximity of GS50 to the Solar Ponds. a 
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Monitoring data collected at GS50 show low median total uranium activities (Table 10-31). Figure 10-187 shows 
that none of the total uranium results were greater than the calculated UTL. Figure 10-189 shows that the mean 
U-233,234/U-238 ratio near 1.0 (approximately 1.16), as expected. 

@ 
The temporal variation of suspended solids activity is not given since no samples were collected within TSS hold 
time criteria. 
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Figure 10-185. 95% UTL Plot for Pu-239,240 at GS50: WYOO-02. 
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Figure 10-186. 95% UTL Plot for Am-241 at GS50: WYOO-02. 
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Figure 10-187. 95% UTL Plot for Total Uranium at GS50: WYOQ-02. 
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Table 10-32 shows the total metals results for samples collected at GS50. Figure 10-190 through Figure 10-194 , 

show the UTL plots for the metals. Although there were few data points, for the metals with a determined 
distribution, no results exceeded the calculated UTLs. 
Data for metals Hg, TI, Sn, and Zn all had undetermined distributions. All of the Hg and Sn data were 
‘undetects’. For both TI and Zn, one result each is indicated as ‘suspect’ by the boxplots (Figure 10-197). In 
both cases, a visual interpretation of the data does not suggest a persistent trend in these values and subsequent 
results showed lower levels. 
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Figure 10-190. Total Metals UTL Plots for GS50: Aluminum through Cadmium. 
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Figure 10-191. Total Metals UTL Plots for GS50: Calcium through Lead. 
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Figure 10-192. Total Metals UTL Plots for GS50: Lithium through Nickel. 
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Figure 10-193. Total Metals UTL Plots for GS50: Potassium through Thallium. 
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Figure 10-194. Total Metals UTL Plots for GS50: Tin through Zinc. 
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Figure 10-195. Total Metals Box Plots for GS50: Aluminum through Cobalt. 
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Figure 10-1 96. Total Metals Box Plots for GS50: Copper through Nickel. 
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Figure 10-197. Total Metals Box Plots for GS50: Potassium through Zinc. 

Monitoring data collected at SW 119 show moderate Pu and Am activities (Table 10-33). Figure 10-198 and 
Figure 10-199 show the UTL plots for Pu and Am, respectively. During WY00-02, no Pu or Am results 
exceeded the calculated UTLs for the small number of data points. Figure 10-201 also shows a lower PdAm 
ratio than expected. This is likely due to the proximity of SW 119 to the Solar Ponds. 

Monitoring data collected at SW 119 show low median total uranium activities (Table 10-33). Figure 10-200 
shows that none of the total uranium results were greater than the calculated UTLs for the small number of data 
points. It should be noted that SWll9 shows a median U-233,234/U-238 ratio significantly greater than 1 
(Figure .lo-202; approximately 1.43, indicating a relative abundance of U-233,234. The ratios at this location 
are likely due to the proximity of SW 119 to the Solar Ponds, as also observed for GS32 and SW 120. 

The temporal variation of suspended solids activity is not given since only one sample was collected within TSS 
hold time criteria. 
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Figure 10-198. 95% UTL Plot for Pu-239,240 at SW119: WYOO-02. 
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Figure 10-199. 95% UTL Plot for Am-241 at SW119: WYOO-02. 
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Figure 10-200. 95% UTL Plot for Total Uranium at SW119: WYOO-02. 
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Table 10-34 shows the total metals results for samples collected at SWll9. Figure 10-203 through Figure 10-207 a 
show the UTL plots for the metals. For the metals with a determined distribution, no results were greater than 
the calculated UTLs for the small number of points available. 

Data for metals Cu, Hg, and Ag all had undetermined distributions. All of the Ag data were ‘undetects’. For 
both Cu and Hg, one result each is indicated as ‘suspect’ by the boxplots (Figure 10-209). In both cases, a visual 
interpretation of the data does not suggest a persistent trend in these values and subsequent results showed lower 
levels. 
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Figure 10-203. Total Metals UTL Plots for S W119: Aluminum through Cadmium. 
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Figure 10-204. Total Metals UTL Plots for SW119: Calcium through Lead. 
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Figure 10-205. Total Metals UTL Plots for SW119: Lithium through Nickel. 
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Figure 10-206. Total Metals UTL Plots for S W119: Potassium through Thallium. 
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Figure 10-207. Total Metals UTL Plots for SW119: Tin through Zinc. 
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Figure 10-208. Total Metals Box Plots for SW119: Aluminum through Cobalt. 
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Figure 10-209. Total Metals Box Plots for SW119: Copper through Nickel. ' 
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Figure 10-210. Total Metals Box Plots fo; SWl19: Potassium through Zinc. 

Monitoring data collected at SWO91 show moderate Pu and Am activities (Table 10-35). No UTLs or box plots 
were generated due to the small number of data points available for the period. 

Monitoring data collected at SWO91 show low median total uranium activities (Table 10-35). 

The temporal variation of suspended solids activity (Figure 10-21 1) shows no significant change. 

Samples collected at SWO91 are currently not analyzed for metals. 
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@ Table 10-35. Summary Statistics for Radionuclide Results from SWO91 in WYOO-02. 

TSS is given in mg/L. 
Uranium UTL given for total uranium. 
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Figure 10-21 1. Temporal Variation of Suspended Solids Activity at SWO91: WY97-02. 
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11 .NEW SOURCE DETECTION MONITORING 
The NSD monitoring objective provides comprehensive coverage of the entire IA but is not specifically focused 
on individual actions within the'IA. Performance monitoring of specific activities within the IA (or elsewhere) 
may be carried out under the Performance monitoring objective. This NSD objective monitors the performance 
of all remedial activities within the IA with respect to their impact on surface waters. However, it does not 
necessarily identify and locate a specific source within the IA'. This monitoring objective provides for 
monitoring of all main drainages from the IA into the three main channels of Stream Segment 5. 

11.1 

This objective requires contaminant concentration data from surface-water samples taken at permanent 
monitoring locations located on the five main surface-water pathways to the Site detention ponds. Analyses are 
performed for each of the contaminants and parameters listed below in order to establish a baseline. After a 
baseline has been established, evaluations will be performed as required by the decision rules. The basis for 
selecting these contaminants of concern and indicator parameters is described below. 

- 
DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

Pu, U, and Am are primary contaminants of concern to the regulators and the public. 

Turbidity, pH, nitrate ( NO; ), and conductivity are analyses performed continuously because they 
are inexpensive per measurement and can be used as real-time indicators to provide or negate 
reasonable cause to analyze for other specific contaminants. 

Turbidity may indicate increased contaminant loads in general and increased Pu specifically. (Pu in 
surface water is generally bound to particulates). 

pH can be used to detect an acid or caustic spill. 

Nitrate can be used in real-time to detect chemical spills that include plutonium nitrate. 

Conductivity can be used to corroborate a pH reading and to detect salt solution spills or significant 
concentrations of ionic contaminants. 

Precipitation data are used to determine whether a flow event results from raidsnow runoff, an 
operational discharge4', or a spill. Precipitation data are collected at 12 locations across the Site. 
From these, effective precipitation for a given monitoring location drainage can be calculated. 

Water flow rate is needed to identify an event, trigger an automatic sampler, control the flow-paced 
sampling, and evaluate the magnitude of the spill or contaminant source (mass loading). 

- Small changes to apparent base flow not attributable to rain and snow melt, or unusual runoff 

This monitoring objective is limited to information collected at the IA boundary, as represented by surface-water 
monitoring stations SW022, SW091, SW093, SW027, and GSlW (see Figure 11-1). This monitoring focuses on 
runoff into the three main drainage areas leaving the IA: North Walnut Creek, South Walnut Creek, and the South 
Interceptor Ditch / Pond C-2 drainage (see Figure 2-3). SW022 waters are normally monitored subsequently at 
GSlO, so there is some redundancy in this set of monitoring stations. SW022 has been included at the request of 

hydrograph shapes, may indicate a spill or operational discharge. 

Location of a specific source would be performed under the Source Location monitoring objective described in Section 6. 

47 An operational discharge can be defined as a footing drain or sump discharged to ground, incidental water discharged to 
ground, spray water used for dust suppression during D&D, fire hydrant testing, a utility line break, etc. 

Subdrainage monitoring stations within the IA are used for Performance monitoring and source location but are excluded 
from the planned monitoring for this NSD decision rule. 
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the EPA to provide increased sensitivity for its drainage area. Data from SW022 would also be used to aid the 
location of any new source detected at GSlO. 

For SW022 (1011196 - 9/30/99) and SW091, sampling is event-specific, focused on the time period during which 
the first-flush conditions prevail; specifically, during the rising limb of a direct runoff hydrograph after any storm 
event.49 Starting on 10/1/99, SW022 began collecting continuous flow-paced composite samples. For SW093, 
GS10, and SW027, the analytical data used for the NSD objective will be the same data as collected from the 
continuous flow-paced sampling used for monitoring Segment 5 Action Level compliance (see Section 12). 

Only surface-water runoff from the IA is included, (i.e., baseflow, stormwater runoff flow, operational ’ 
discharges, and spills to &face water). Spills are only included in this NSD monitoring as a secondary 
monitoring objective if an increase in flow rate is detected and cannot be attributed to precipitation runoff or 
other identified discharge. However, other management controls (e.g., Spill Prevention, Control, and 
Countermeasures Plan [SPCC; RFCSS 20021 and Storm Water Pollution Prevention Plan [SWPPP; RFCSS 2001) 
address monitoring of spills as a primary objective. Three of these NSD locations also provide confirmation that 
containment measures for spills or accidental discharges have been effective through monitoring of the real-time 
indicator parameters.s0 

Indicator monitoring will be performed for the parameters specified at the top of each column of Table 11-1. The 
first three columns are*Analytes of Interest (AoIs) monitored directly through sample analytical measurements. 
Although these three columns and rows have a different relationship than the others, they have been included so 
that all monitored parameters are shown on the same table. The remaining columns are indicator parameters that 
are monitored with inexpensive real-time probes in lieu of analyzing for the AoIs identified at the left of each 
row. . 

Table 11-1. Screening for New Source Detection: Aols vs. Indicator Parameters. 

Notes: 
used for NSD evaluation. 

Recipitation data are collected at Sitewide locations. Precipitation data collection is not required at each NSD location, but Sitewide data are 

49 Descriptions of sample collection protocols are given in the RFETS Automated Surface-Water Monitoring Work Plan. 

Real-time indicator measurement at SW022 and SW091 has proven impractical due to the ephemeral nature of the flow at 
these locations. The real-time water quality probes require that their sensors remain wet at all times. Since these locations are 

. dry except during periods of direct runoff, the Site has historically employed ‘sump’ systems that use tap water to keep the 
sensors wet. These systems were designed to flush during direct runoff so that the tap water was replaced by runoff water. 
However, the relatively slow response time of the sensors often resulted in data that was poor or unusable. These sump 
systems were also susceptible to freezing during cold weather, which occasionally resulted in damage to the equipment. For 
these reasons, the Site has very limited real-time indicator data for SW022 and SWo91, and water-quality probes are not 
routinely deployed at these locations. 
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11.2 WY02 MONITORING SCOPE 

ID Code Location 

I from the B-1 Bypass 
I Central Avenue Ditch at sw022 

SW093 N. Walnut Cr. 1300' 
upstream from the A-1 

swo91 
I outside inner fence 
I s. Walnut Cr. upstream GS10 

Bypass 
Gully NE of Solar Ponds 

I inner east fence 
1 South InterceDtor Ditch iust SW027 

I I upstream of Pond C-2 - 

:ations. 

Primary Flow 
Measurement Device 
3 6  Suppressed 
Rectangular Sharp- 
Crested Weir 
6 Cutthroat Flume 

9 Parshall.Flume 

9.5 Parshall Flume 

Dual Parallel 120" V- 
Notch Weirs 

Yes 

Yes 

Yes 

Yes 

Yes 

Figure 11-1. Water Year 2002 New Source Detection Monitoring Locations. 
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ID Code Frequencf: WYO2 Actual 
(Target) 

SW093 26 (1 2 per year") 
swo91 0 (1 per month') 
GS10 23 (1 2 per year") 
sw 022 1 per month'; 7 (12 per year") 

SW027 3 (1 2 per year") 

Table 1 1-3. New Source Detection Field Data Coliection: Parameters and Frequency. 

Typeb 

Continuous flow-paced composites 
Storm-event rising-limb flow-paced composites 
Continuous f low-paced composites 
Storm-event rising-limb flow-paced composites (10/1/96 - 
9/30/99; Continuous flow-paced composites (1 0/1/99 - ) 
Continuous flow-paced composites 

ID Code 
SWO93' 
swo91 
GS10' 
sw022 
SWO27' 

r -  - - -  -, 
except that continuous i o w - p a c k  samples will be t e s k  againsiflow-paced iariability. These locations will collect more than the target 12 samples 
for the NSD objective. All results collected at these locations under the POE objective will be used in the NSD objective. 

Sample types are defined in the RFETS Automated Surface-Water Monitoring Work Plan. 
Sample frequency disbibution during the year for SW093, GSlO, and SW027 (POEs) is given in Section 12. 
Stormevent sampling at locations which are often dry and normally only receive direct runoff is opportunistic. These locations may see flow only during 

wet months. Every attempt is made to achieve the target sample frequency; however, this is not always possible. 

Pu, U, Am: WY02 Actual (Target) 
26 (12) 
0 (12) 
23 (12) 
7 (12) 
3 (12) 

ns 

11.3 DATA EVALUATION 

Indicator monitoring is performed for the parameters specified at the top of each column of Table 11-1. The ftrst 
three columns are Analytes of Interest (AoIs) monitored directly through sample analytical measurements. The 
remaining columns are indicator parameters that are monitored with inexpensive real-time probes in lieu of 
analyzing for the AoIs identified at the left of each row. If a significant increase is detected in any one of these 
indicator parameters, then there is reasonable cause to suspect the presence of the AoI identified at the left end of 
the row in which an "X" appears. For example, if the nitrate probe detects a high nitrate concentration, then the 
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Site would have reasonable cause to suspect the presence of plutonium nitrate, extreme pH, cadmium nitrate, and, 
of course, high nitrate, all of which are AoIs for Segment 5. If there were reasonable cause to suspect the 
presence of these analytes of interest, then the Site would perform additional analytical procedures specific for 
the analytes of interest. 

Data collected by waterquality probes at NSD locations are considered and evaluated, at a minimum, in the 
following ways: 

Daily average values are checked qualitatively (daily on work days) using the radio telemetry 
equipment; 

A general qualitative evaluation of data is performed (generally monthly); 

A detailed work-up of 15-minute data is generated and archived (generally monthly); and 

A detailed work-up and evaluation of daily averages is completed and archived (generally monthly). 

Each of these data evaluation activities is completed for all waterquality parameters measured by the probes. 
Additional evaluation may be performed for a variety of reasons including spill investigations, special requests, 
and studies of probe performance. The above listed data evaluation activities are described individually, in 
greater detail in Appendix B.5: Real-Time Water-Quality Parameters. Due to the relatively high error associated 
with the nitrate sensor readings (see footnote in Appendix B.5. l), nitrate data are not presented in this section. 
Nitrate data are presented in Appendix B.5.2 for reference. Plots of the other mean daily waterquality parameter 
values are given below. More detailed data for all parameters are presented in Appendix B.5.2. 

Generally, analytical data evaluation is performed as data become available, especially if an initial qualitative 
screening based on process knowledge indicates that an analytical result is higher than normal for a particular 

0 

0 

location, The desired evaluation frequency is semi-monthly; within one week of the 15" and last day of any e given month. 

Screening for reasonable cause to suspect a new source: 

IF 

THEN 

The mean concentration of any of the screening indicator variables in Table 11-1 exceeds 
the 95% UTLJLTL of baseline for that variable, 

The Site will evaluate the need for further action under RFCA ALF, such as source 
evaluation and control. Evaluations will address persistence, trends, and risk of Action 
Level exceedances at POEs. 

Table 1 1-6. New Source Detection Monitoring Analytical Data Evaluation. 

The following sections present the NSD monitoring data evaluations on a location-specific basis. Each section 
includes a table of summary statistics for the location-specific analytes of interest, 95% UTL plots, box plots, and 0 plots of the temporal variation of suspended solids Pu and Am activity. 
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The following evaluations include all results that were not rejected through the verificationhalidation process. 
When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic average of the 
‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re-runs’), the value 
used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is calculated by 
summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

For the summary tables, when a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory 
due to blank correction, then a value of 0.0 p C K  is used for calculation purposes. When TSS results are 
returned from the laboratory as ‘undetect’, !h of the detection limit is used for calculation purposes. 

The method for calculating UTLs is given in Appendix B.l: Data Evaluation Methods. For this report, the three 
year period of WY00-02 was used to calculate the UTL values. UTL lines are shown on the plots only for the 
determined distribution. When the data may satisfy either distribution, both UTL lines are plotted; when no 
distribution is determined, no line is plotted. A common legend is used in all UTL plots. 

Box plots were calculated using S-Plus statistical evaluation software. For these plots, when a negative 
radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to blank correction, then a value of 0.0 
pCiL is used for calculation purposes. A key describing the components of the box plots is given in Appendix 
B. 1: Data Evaluation Methods. 

The temporal variation of suspended solids activity plots are included as an indication of changes in the 
contamination characteristics of a particular drainage basin. A suspended solids activity that decreases over time 
may indicate that contaminant sources have been removed from the drainage, clean solids have become more 
available to runoff, or contaminant sources have been naturally attenuated over time. Similarly, a suspended 
solids activity that increases over time may indicate that new contaminant sources have become available for 
transport in the drainage. TSS analysis is only performed for composite samples that are collected over a period 
of less than the TSS hold time (7 days). Consequently, not all samples collected at the locations below were 
analyzed for TSS. Only values greater than the detection limit (generally 5 mg/L for TSS, 0.015 pCiL for Pu 
and Am) are included. 

Plots of mean daily water temperature, pH, specific conductivity, and turbidity are also incl~ded.~’ The methods 
used for the waterquality parameter evaluations are given in Appendix B.5: Real-Time Water-Quality 
Parameters. 

The loading analysis for GS10, SW027, and SW093 is presented in Section 5.  

1 1.3.1 Location GSlO 

Monitoring location GSlO is located on South Walnut Creek at the perimeter of the IA just upstream of the B- 
Series ponds. Figure 3-29 shows the drainage area for GSlO. The 100,300,400,500,600,700,800, and 900 
areas all contribute flow to GS 10. 

Monitoring data collected at GSlO show the highest Pu and Am activities measured for the NSD monitoring 
locations (Table 11-7). Figure 11-2 and Figure 11-3 show the UTL plots for Pu and Am, respectively. During 
WY00-02, two Pu results were greater than the calculated UTL, with significant variability in the results. A 
distribution could not be determined for Am, with significant variability in the results. The Am boxplot in Figure 
11-5 show numerous ‘suspect’ values. These higher Pu and Am activities resulted in reportable 30day averages 
under the POE monitoring objective (Section 12). In response, the Site was required to continue the ongoing 
source evaluations to address these reportable values. A summary of the extensive investigations is given in 
Section 6.3. 

’’ Mean daily water-quality values are given for days of measurable flow. Some data may be missing due to equipment 
failures and removal for calibration. 
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Analyte Samples Median 85m Percentile Maximum 
[N] [PCVL] [PCVL] [pCVL] 

Am-241 87 0.046 0.140 8.385 
P~-239,240 87 0.039 0.130 2.270 

Total Uranium 87 3.204 4.843 6.480 

Table 11-7 shows moderate total uranium activities at GSlO. Figure 1 1 4  shows the UTL plot for total uranium. 
During WY00-02, no uranium results were greater than the calculated UTL. 
GSlO shows a downward trend in suspended solids activity (Figure 11-6) for both Pu and Am. However, this 
may only be a result of dry climactic conditions in recent years. 
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Figure 11-2. 95% UTL Plot for Pu-239,240 at GS10: WYOO-02. 
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Figure 11-3. 95% UTL Plot for Am-241 at GS10: WYOO-02. 
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Figure 11-4. 95% UTL Plot for Total Uranium at GS10: WYOO-02. 
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Figure 1 1-6. Temporal Variation of Suspended Solids Activity at GS10: WY97-02. 
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Mean daily waterquality parameter data are plotted in Figure 11-7 through Figure 11-14 along with the mean 
daily flow rate. Figure 11-7 and Figure 11-8 show the expected annual variation in water temperature. 
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Figure 11 -7. Mean Daily Water Temperature at GS10: Water Year 2002. 
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Figure 1 1-8. Mean Daily Water Temperature at GS10: Water Years 1997-2002. 
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Figure 11-9 and Figure 11-10 show elevated conductivities during the winter months, most likely a result of road 
and walkway deicing operations. The effects of changes in deicing products starting in WYOO can be clearly 
seen in Figure 11-10. 
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Figure 11-9. Mean Daily Specific Conductivity at GS10: Water Year 2002. 
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Figure 1 1 - 10. Mean Daily Specific Conductivity at GS10: Water Years 1997-2002. 
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Figure 11-1 1 and Figure 11-12 show the mean daily pH varying between 7.0 and 8.5. 
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Figure 1 1 - 1 1. Mean Daily pH at GS10: Water Year 2002. 
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I 

Finally, Figure 11-13 and Figure 11-14 show elevated turbidity measurements tracking the flow rate in time and 
magnitude, as expected when higher flow rates transport more suspended solids. e 
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@ Figure 1 1 - 13. Mean Daily Turbidity at GS 10: Water Year 2002. 
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Analyte 

P~-239,240 
Am-241 
Total Uranium 

11.3.2 Location SW022 

Monitoring location SW022 is located at the end of Central Avenue Ditch just upstream of the diversion structure 
that routes flows to South Walnut Creek and GS10. Figure 3-114 shows the drainage area for SW022. The 100, 
400,600,800, and 900 areas all contribute flow to SW022. 

Monitoring data collected at SW022 show moderate median PU and Am activities (Table ll-S), although several 
higher results have been measured (Figure 11-18). Figure 11-15 and Figure 11-16 show the Pu and Am UTL 
plots, respectively. During WY00-02, no Pu or Am results were greater than the calculated UTLs. 

Monitoring data collected at SW022 show low median total uranium activities (Table 11-8). Figure 11-17 shows 
that a single total uranium result was marginally greater than the calculated UTLs. However, the measured value 
was low, and subsequent results were all less than the UTLs. 
The temporal variation of suspended solids activity (Figure 11-19) shows a noticeable trend downward, though 
the data show significant variability. 

. 

Samples Median 85" Percentile Maximum 95% UTL 
[ N] [pCUL] [pCVL] [pCUL] [pCUL] 
25 0.074 0.148 0.546 0.733' 
25 0.01 5 0.042 0.144 0.1 53a 
25 0.664 1.148 1.725 1.691 "/1 .631D 
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Figure 11-15. 95% UTL Plot for Pu-239,240 at SW022: WOO-02. 
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Figure 11-19. Temporal Variation of Suspended Solids Activity at S W022: WY97-02. 
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11.3.3 Location SW027 0 Monitoring location SW027 is located at the end of the SID at the inlet to Pond C-2. Figure 3-117 shows the 
drainage area for SW027. The 100,400,600,800, and 900 areas all contribute flow to SW027. 

Monitoring data collected at SW027 show low Pu and Am activities, though some higher results have been 
obtained (Table 1 1-9 and Figure 1 1-23). Figure 1 1-20 and Figure 1 1-21 show the UTL plots for Pu and Am, 
respectively. During WY00-02, a single Pu and Am result was greater than the calculated UTL, with significant 
variability in the results. This higher Pu activity resulted in reportable 30day averages under the POE 
monitoring objective (Section 12). though Am was not reportable. In response, the Site was required to perform 
a source evaluation to address these reportable values (RMRS, 2001b). 

Table 11-9 shows low total uranium activities at SW027. During WYOO-02, no results were greater than the UTL 
(Figure 1 1-22). 

SW027 shows no significant temporal trend in suspended solids activity (Figure 11-24) for the few TSS results 
obtained. 

Table 1 1-9. Summary Statistics for Radionuclide Results from S W027: Water Years 2000-2002. 

I Analyte I Samples I Median I 85mPercentile I Maximum I 95%UTL I 

Note: Total uranium is calculated as the sum of the isotopic (U-233,234; U-235; U-238) activities. 
a Lognormal distribution; Normal distribution; Undetermined distribution. 
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Figure 11-21. 95% UTL Plot for Am-241 at SW027: WYOO-02. 
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Figure 11-22. 95% UTL Plot for Total Uranium at SW027: WOO-02. 
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Mean daily waterquality parameter data are plotted in Figure 11-25 through Figure 11-32 along with the mean 
daily flow rate. Figure 11-25 and Figure 11-27 show the expected annual variation in water temperature. 
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Figure 11-25. Mean Daily Water Temperature at SW027: Water Year 2002. 
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Figure 11-27 and Figure 11-28 show elevated conductivities during the winter months, most likely a result of 
road and walkway deicing operations. 

Figure 11-27. Mean Daily Specific Conductivity at SW027: Water Year 2002. 
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Figure 1 1-28. Mean Daily Specific Conductivity at S W027: Water Years 1997-2002. 
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7.0 

Figure 11-29 and Figure 11-30 show the mean daily pH varying between 7.2 and 8.2. 
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Figure 11-29. Mean Daily pH at SW027: Water Year 2002. 
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Figure 11-30. Mean Daily pH at S W027: Water Years 1997-2002. 
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Finally, Figure 11-3 1 and Figure 11-32 show elevated turbidity measurements tracking the flow rate in time and 
magnitude, as expected when higher flow rates transport more suspended solids.. 0 
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@ Figure 11-31. Mean Daily Turbidity at S W027: Water Year 2002. 
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Jgure 1 1-32. Mean Daily Turbidity at S W027: Water Years 1997-2002. 
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11 3.4 Location SWO91 

Monitoring location SWO91 is located at the end of a small drainage swale just upstream of North Walnut Creek. 
Figure 3-125 shows the drainage area for SWO91. The area east of the Solar Ponds contributes runoff to SWO91. 

As only two data points were available for the period WY00-02, no UTL plots are presented. 

The temporal variation of suspended solids activity (Figure 11-33) shows no significant change. 

‘ 

Tqbie 11-70. Summary Statistics for Radionuclide Results from SWO91: Water Years 2000-2002. 

I Analvte I Samples I Median I 85’”Percentile I Maximum I 95%UTL I 
[N] [pCVL] [pCVL] [pCVL] [pCVL] 

P~-239,240 2 0.057 0.060 0.062 NA 
Am-241 2 0.125 0.1 68 0.186 NA 
Total Uranium 2 1.124 1.555 1.740 NA 

Note: Total uranium is calculated as the sum of the isotopic (U-233,234; U-235; U-238) activities. 
a Lognormal distribution; Normal distribution; Undetermined distribution. 
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Figure 11-33. Temporal Variation of Suspended Solids Activity at SWO91: WY97-02. 

11 3.5 Location SW093 

Monitoring location SW093 is located on North Walnut Creek at the perimeter of the IA 1300’ upstream of the 
A-Series ponds. Figure 3-128 shows the drainage area for SW093. The 100,300, 500,700, and 900 areas all 
contribute flow to SW093. 

Monitoring data collected at SW093 show low median Pu and Am activities (Table 11-1 l), although several 
higher results have been obtained (Table 11-1 1 and Figure 11-37). Figure 11-34 and Figure 11-35show the UTL 
plots for Pu and Am, respectively. A distribution could not be determined for either Pu or Am, but the box plot 
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Analyte 

P~-239,240 

Total Uranium 
Am-241 

indicates numerous 'suspect' results (Figure 11-37). However, none of these activities during WY00-02 resulted 
in reportable 30day averages under the POE monitoring objective (Section 12). Results prior to WYOO did 
result in reportable Pu values. In response, the Site was required to perform a source evaluation to address these 
reportable values. A summary of the extensive investigations is given in Section 6 of the Final Automated 
Surface-Water Monitoring Report: Water Years 1997 - 2000. 

Table 11-1 1 shows low uranium activities at SW093. The UTL plot (Figure 11-36) shows several results 
marginally greater than the calculated UTLs. However, none of the results are indicated as 'suspect' by the 
boxplot (Figure 11-37). These higher results during WY02 are likely the result of dry conditions and the 
resulting lack of direct runoff to attenuate the uranium in baseflow. Baseflow at SW093 is sustained by seep and 
footing drain flow which are likely to contain higher uranium activities than direct runoff. In fact, the average 
flow rates for these samples were the 4", S", and 10" lowest for the 181 samples collected at SW093 through 
WY02. 

SW093 shows a decreasing temporal trend in suspended solids activity (Figure 11-38), but the correlation is 
weak. 

Samples Medlan 85" Percentile Maximum 95% UTL 

97 0.007 0.020 0.174 NAG 

97 2.469 3.707 5.234 5.1 1 7'/4.69gD 

[N] [pCUL] [pCUL] [pCUL] [pCUL] 

97 0.008 0.024 0.088 NA' 
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Table 1 1 - 1 1. Summary Statistics for Radionuclide Results from S W093: Water Years 2000-2002. 
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Figure 11-34. 95% UTL Plot for Pu-239,240 at S W093: WYOO-02. 
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Figure 11-35. 95% UTL Plot for Am-241 at SW093: WYOO-02. 
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Figure 1 1-36. 95% UTL Plot for Total Uranium at S W093: WYOO-02. 
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-- 7 

Mean daily waterquality parameter data are plotted in Figure 11-39 through Figure 1146 along with the mean 
daily flow rate. Figure 11-39 and Figure 11-40 show the expected annual variation in water temperature. 
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Figure 11-39. Mean Daily Water Temperature at SW093: Water Year 2002. 
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Figure 1 7-40. Mean Daily Water Temperature at S W093: Water Years 1997-2002. 
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Figure 11-41 and Figure 11-42 show elevated conductivities during the winter months, most likely a result of 

clearly seen in Figure 11-42. 
0 road and walkway deicing operations. The effects of changes in deicing products starting in WYOO can be 
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Figure 11-41. Mean Daily Specific Conductivity at S W093: Water Year 2002. 
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Figure 1 1-42. Mean. Daily Specific Conductivity at S W093: Water Years 1997-2002. 
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Figure 1143 and show the mean daily pH varying between 6.8 and 8.3. 
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Figure 11-43. Mean Daily pH at SW093: Water Year 2002. 
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Figure 11-44. Mean Daily pH at S W093: Water Years 1997-2002. 
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Finally, Figure 11-45 and Figure 11-46 show elevated turbidity measurements tracking the flow rate in time and 
magnitude, as expected when higher flow rates transport more suspended solids. 0 
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12.STREAM SEGMENT 5 POINT OF EVALUATION MONITORING 
This monitoring objective deals with POE monitoring of Segment 5 for adherence with the RFCA Action Level 
Framework (ALF). Responses to reportable values relative to Action Levels at POEs are different than the 
responses associated with contaminated runoff before it reaches Segment 5 or after it enters Segment 4. IA 
monitoring upgradient of Segment 5 is designed to detect new contaminant sources within the IA. Downstream, 
Segment 4 is monitored at POCs to protect designated uses, the ecology, and the public health. 

Data collected during RFCA monitoring have resulted in reportable levels for PU’ and Am under the RFCA action 
level criteria at the designated POEs. Such reportable values have required source evaluation and the 
development of a mitigation plan, when appropriate. These reportable values have caused the Site to invoke the 
Source Location decision rule, perform special monitoring tailored to the specific source evaluation, and take 
action upstream of Segment 5 to protect Segment 5 from contaminant sources that caused such reportable values. 

12.1 DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

The analytical decision inputs are those analytes specified as the Segment 5 AoIs per Table 12-1, as sampled at 
the POEs for Stream Segment 5. RFCA provides specific criteria for virtually every possible contaminant for the 
main stream channels of Segment 5. In developing the IMP, the DQO team identified a subset of those 
contaminants that are of sufficient interest to warrant monitoring under ALF. 

Segment 5 includes North and South Walnut Creek between the IA and the terminal ponds, and the SID between 
the IA and Pond C-2. Monitoring will be performed for Stream Segment 5 only as represented by POEs 995POE. 
SW093, SW027, and GSlO (see Figure 2-2). 

Sampling for AoIs at POEs is performed by collecting continuous flow-paced composite samples. The @ recommended monitoring design detailed in the IMP is to take samples for WY02 as specified in Table 12-5 and 
Table 12-6. The intent is to take no less than one sample per quarter, and no more than four composite samples 
per month from each of the three monitoring locations. 

Table 12-5 presents the approximate location-specific number of samples per month based on recommendations 
by statisticians at Pacific Northwest National Laboratory (PNNL) that worked with the DQO working group. 
There are both practical and statistical advantages to this sample allocation design. Averaging a larger number of 
samples is more expensive, but it protects the Site from regulatory action in response to a spurious, non- 
representative monitoring result. 

There are secondary advantages to this monitoring plan. A larger number of samples allows for estimates of 
variability that can be used to refine the monitoring plan over time. The monitoring program specified in the IMP 
is a technically defensible approach that represents a compromise between a statistical design, a design based on 
professional judgment, and a design based on budgetary constraints. This design will generate data that are 
representative of actual contaminant levels and loads. 

This design is consistent with the intent of the 30day moving,average specified in RFCA but allows some 
flexibility. Where there is no significant flow, there may be no samples completed within a 30day period, and 
where the flows, loads, and variability are expected to be higher, sample numbers are also higher. Note that 
flow-paced monitoring will continue during dry periods, although flows may be so low that it takes more than 30 
days to fill the composite sample container. 

Indicator parameters are measured using real-time waterquality probes as discussed in Section 10.3.9 for the 
NSD monitoring objective. These data may be used in this decision rule for correlations and trending. 
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Dissolved Cd 

Hardness 

PH 

Conductivity 

Table 12-1. RFCA Segment 5 Aols. 

May be removed from this list later, if data do not support concern. 
Highly toxic to fish at low levels if chronic. Known human carcinogen 
(prostate cancer) and depletes physiologic calcium. Used on Site in 
plating processes. Monitoring data for the Interceptor Trench System 
(ITS) and the proposed discharge of untreated ITS waters into Walnut 
Creek provide reasonable cause to expect future releases in excess of 
RFCA Action Levels. 
Required to, evaluate metals analyses, due to its effect on solubility of 
these metals. 
Toxicity to humans and ecology. Regulatory concern due to chromic 
acid incident. Real-time monitoring is inexpensive and effective 
method of detecting acid spills such as (chromic acid or plutonium 
nitrate) or failure of treatment systems. 
Conductivity is an indicator of total dissolved solids, metals, anions, 
and pH. Real-time monitoring of conductivity is an inexpensive 
indicator of overall water quality. 

~~ 

Radionuclides: 

Nitrate 

Flow 

Real Time Monitoring of 
Physical and Indicator 
Parameters: 
These parameters provide real- 
time alarms for a wide variety of 
regulated contaminants, and 
are also a required component 
of monitoring for Aols. 
They require no laboratory 
analyses, and are the Site’s 
most cost effective defensive 
monitoring. 

Past releases near RFCA stream standards and action levels 
upstream of ponds provide reasonable cause to expect future 
releases in excess of RFCA stream standards and action levels. ITS 
discharges are often high in nitrate, and may challenge RFCA action 
levels. 
Required to detect flow events, pace automated samplers, evaluate 
contaminant loads, and plan pond operations and discharges. Affects 
nearly every decision rule, and is the most commonly discussed 
attribute of Site surface waters. 

Votes: TTS = Interceptor Trench System; 

November 2003 

Total U-233,234, 
U.-235, U-238 

Total Am-241 

Total Be 

Total Cr 

Dissolved Ag 

Turbidity Turbidity is a general indicator of elevated contaminant levels, and 
may be correlated with Pu. 
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ID Code Location Primary Flow 

GS10 
SW027 

SW093 

995POE WWTP effluent stream at UV disinfection 60" V-Notch Weir , 

Measurement Device 
9" Parshall Flume 
Dual Parallel 120" V-Notch 

36" Suppressed Rectangular 

S. Walnut Cr. upstream from the B-1 Bypass 
South Interceptor Ditch just upstream of Pond 
c-2 Weirs 
N. Walnut Cr. 1300' upstream from the A-1 
Bypass Sharp-Crested Weir 

building 

Telemetry 

Yes 
Yes 

Yes 

Yes 

Figure 12- 1. Water Year 2002 Point of Evaluation Monitoring Locations. 

ID Code 

GS10 
SW027 
SW 093 
995POE a 

Parameter 
Discharge Real-Time pH, Conductivity, 

Turbidity, Nitrate 
15-min continuous 15-min continuous 
15-min continuous 15-min continuous 
15-min continuous 15-min continuous 
NA; daily discharge data provided by 
8995 building personnel used in 
analytical data evaluations 

NA 

November 2003 12-3 



RFEMMIWP-033 WMANLRPTo2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

ID Code 
GSlO 
SW027 
SW093 
995POE 

Frequency? WO2 Actual (Target) Type” 
23 (34 per year) 
3 (1 7 per year) 
26 (36 per year) 
34 (36 per yeaf) 

Continuous flow-paced composites 
Continuous flow-paced composites 
Continuous flow-paced composites 
Continuous flow-paced composites 

Table 12-5. PO€ Target Sample Distribution. 

I Month I SW093: WY02 I GS10: WYO2 I SW027: WY02 I 995POE: WY02 I Totals:WY02 1 

I Totals I 26 (36) 1 23 (34) I 3 (17) I 34 (36’) I 86 (1 23) I 
Notes: a Composites collected at 995POE will be analyzed in groups of 3, for 12 analyses per year. 

Table 12-6, , PO€ Analytical Targets (Analyses per Year). 

ID Code Dissolved Ag, Total Be, Hardness Tritium Pu, U, Am 
Dissolved Cd. Total Cr Actual Actual Actual 

12.3 DATA EVALUATION 

Sampling for AoIs at POEs is performed by collecting continuous flow-paced composite samples. Indicator 
parameters are measured using real-time waterquality probes. The AoIs are evaluated using 30day moving 
averages, as specified in RFCA and implemented by the ALF or DQO working groups involving consensus of all 
parties to RFCA. Pu, Am, U, Be, Cr, dissolved Ag, and dissolved Cd are evaluated using volume-weighted 30- 
day moving averages at POEsS2. Indicator parameters are evaluated qualitatively to assess chronic trends and 
annual variability. 

52 The 30-day average for a particular day is calculated as a volume-weighted average of a ‘window’ of time containing the 
previous 30-days which had flow. Each day has its own discharge volume (measured at the location with a flow meter) and 
activity (analytical result from the sample in place at the end of that day). Therefore, there are 365 30-day moving average 
values for a location that flows all year (366 values in a leap year). At locations which monitor pond discharges or have 
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ID Code 
GS10 
SW027 
SW093 
995POE 

The parties to RFCA agree that continuous monitoring probes will be used as indicators that may suggest a need 
for additional monitoring, mitigating action, or management decision. The parties agree that compliance and 
enforcement issues will be resolved based on standard analytical procedures required by the applicable agreement 
or regulations, e.g., RFCA, or CERCLA. The parties agree that continuous monitoring field probes should NOT 
be used to determine compliance or serve as a basis for enforcement action, unless the applicable regulation 
specifies such a probe as the enforceable analytical method for a particular measurement. 

Generally, analytical data evaluation is performed as preliminary data become available. If an initial qualitative 
screening indicates that an analytical result is higher than the action level for a particular AoI, then the 30day 
average is calculated immediately upon receipt of the preliminary result. The desired evaluation frequency is 
semi-monthly, within one week of the 15" and last day of any given month. 

The appropriate summary statistic for any AoI in the main stream channels of Stream 
Segment 5, as monitored at the designated POEs, exceeds the appropriate RFCA action 
levels3 (Table 12-8) 

The Site must notify EPA and CDPHE, evaluate for source location, and implement 
mitigating actions4 if appropriatess. 

IF 

THEN 

Table 12-7. POE Monitoring Analytical Data Evaluation. 

Evaluation Typea 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 

Am-241 
P~-239,240 
Total Uranium 
Total Be 
Dissolved Cd 
Total Cr 
Dissolved Ag 

Table 12-8. PO€ Monitoring RFCA Action Levels. 

0.15 pCiR 
0.1 5 pCi/L 3.. 

10 pCi/L (995POE, GS10 and SW093); 11 pCi/L (SW027) 
4 pg/L 
1.5 pg/L 
50 pg/L 
0.6 pg/L 

Loading analysis for 

I Analvte I Action Level I 

intermittent flows, 30-day averages are reported as averages of the previous 30 days of greater than zero flow. For days 
where no activity is available, either due to a failed lab analysis or non-sufficient quantity (NSQ) for analysis, no 30-day 
average is reported. The calculation of 30-day averages is discussed in detail in Appendix B 1: Data Evaluation Methods. 
53 Appropriate action levels and standards for volume-weighted 30-day moving averages are specified for individual 
contaminants in RFCA. 

Mitigating action may include, but not be limited to, the following examples: 1) Immediate action to halt a discharge or 
contain a spill; or 2) Use of the Source Location decision rule to seek out and mitigate upstream contaminant sources. 
" EPA determines the consequences for an exceedance of any action level (not just those for AoIs) at any location within the 
segment (not just at the consensus monitoring points). This decision rule presents the consensus decision rule that drives our 
monitoring activities. It is an implementation, rather than a reiteration, of RFCA. 
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The following sections include summary tables and plots showing the 3Oday volume-weighted averages, . 
periodic volume-weighted averages, and 365 calendarday volume-weighted averages for the POE analytes. Prior 
to 1/1/00, the action levels for both dissolved Cd and Ag were calculated to take into account the toxicity of these 
metals in relation to hardness. The action levels were calculated for each day using the corresponding 30day 
volume-weighted hardness values. Therefore, the action levels vary with varying hardness. Starting on 1/1/00, in 
consultation with the Regulators and Stakeholders, the action levels used for these metals assumes a fixed 
hardness of 143 m a ,  which is consistent with State waterquality standard methodology. 

The following evaluations include all results that were not rejected through the verificationhalidation process. 
When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic average of the 
‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re-runs’), the value 
used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is calculated by 
summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

The methods used for the evaluations are given in Appendix B.l: Data Evaluation Methods. 

The loading analysis for GSlO, SW027, SW093, and 995POE is presented in Section 5. 

Real-time water quality data are not presented in this section. Plots of mean daily water temperature, specific 
conductivity, pH, and turbidity values are given in Section 11.3. More detailed data for all parameters are 
presented in Appendix B.5.2. The methods used for the waterquality parameter evaluations are given in 
Appendix B.5: Real-Time Water-Quality Parameters. 

12.3.1 Location GSlO 
Monitoring location GSlO is located on South Walnut Creek at the perimeter of the IA just upstream of the B- 
Series ponds. Figure 3-29 shows the drainage area for GS10. The 100,300,400,500,600,700,800, and 900 
areas all contribute flow to GS 10. 

Table 12-9 shows that most of the annual average Pu and Am activities were greater than 0.15 pCi/L, but a 
significant reduction is seen in recent years. However, this may be due to dry conditions with few storm events 
to transport actinides associated with soils and sediments.. Additionally, the long-term Pu and Am averages 
(WY97-02) are greater than 0.15 pCi/L. The total uranium average activities are all well below 10 pCi/L. 

Figure 12-2 shows multiple occurrences of reportable 30day averages. In response, the Site was required to 
perform multiple source evaluations to address these reportable values. A summary of the extensive 
investigations is given in Section 6.3. 

Figure 12-3 shows that the 30day averages for uranium were below reporting levels for the entire period. 

Figure 12-6 shows the 365 calendarday averages using a modified calculation method (see Appendix B.l: Data 
Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation period, but many values would still be reportable using the current 0.15 pCi/L Action Level. 

Table 72-9. Annual Volume- Weighted Average Radionuclide Activities at GSlO in WY97-02. 
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Figure 12-2. Volume- Weighted 30-Day Average Pu and Am Activities at GS10: WY97-02. 
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Figure 12-3. Volume- Weighted 30-Day Average Total Uranium Activities at GS10: WY97-02. 
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Figure 12-4. Annual Volume- Weighted Average Pu and Am Activities at GS10: W97-02. 
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Figure 12-5. Annual Volume- Weighted Average Total Uranium Activities at GSlO: WY97-02. 
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Table 12-10 shows that all of the annual average metals concentrations were less than the action level. 
Additionally, the long-term metals averages (WY97-02) were less than the action levels. 

Figure 12-7 shows that none of the 30day averages were reportable. The recent increases in the 30day average 
hardness levels is likely the result of winter deicing operations and the WYOO change to new deicing products. 

Table 12-10. Annual Volume- Weighted Average Hardness and Metals Concentrations at GS10 
in WY97-02. 

Note: Hardness units are m@L. 
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Note: Rior to 1/1 /00 ,  action levels for dissolved Cd and Ag were calculated using the analyte specific toxicity equation incorporating the 30-day volume- 
weighted hardness values. ' 

Figure 12-7. Volume- Weighted 30-Day Average Metals and Hardness Concentrations at GS10: 
WY97-02. 
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Figure 12-8. Annual Volume- Weighted Average Metals and Hardness Concentrations at GS10: 
WY97-02. 

12.3.2 Location SW027 

Monitoring location SW027 is located at the end of the SID at the inlet to Pond C-2. Figure 3-117 shows the 
drainage area for SW027. The 100,400,600,800, and 900 areas all contribute flow to SW027. 

Table 12-1 1 shows that most of the annual average Pu and Am activities were less than 0.15 pCi/L. The WYOO 
Pu activity was the result of a single sample (5/11-7/17/00, 1.03 pCi/L). Additionally, neither of the,long-term Pu 
and Am averages (WY97-02) is greater than 0.15 pCi/L. The total uranium average activities are well below 11 

Figure 12-9 shows two periods of reportable 30day averages for Pu. In response, the Site was required to 
perform source evaluations to address these reportable values. A summary of the first investigation (RMRS, 
1998c) is given in Section 6 of the Automated Surface-Water Monitoring Report: Water Years 1997-2000. The 
second investigation, the Final Source Evaluation Report fo r  Point of Evaluation SW027, Water Year 2000 
(RMRS, 2001b), was completed in March 2001. 

Figure 12-10 shows that the 30day average for uranium was below reporting levels for the entire period. 

Figure 12-13 shows the 365 calendarday averages using a modified calculation method (see Appendix B.l: Data 
Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation period, but several values would still be reportable using the current 0.15 pCi/L Action Level. 

pci/L. 

Table 12-1 1. Annual Volume- Weighted Average Radionuclide Activities at S W027 in WY97-02. 
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Figure 12-9. Volume- Weighted 30-Day Average Pu and Am Activities at SW027: WY97-02. 
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Figure 12-10. Volume- Weighted 30-Day Average Total Uranium Activities at S W027: WY97-02. 
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Date 

Note: The 365 calendarday average activities are calculated for the last day of each month for the previous 365 days. The Action Level shown on this plot 
only applies to 30day averages. It is shown here for reference only. 

Figure 12-13. Volume- Weighted 365 Calendar-Day Average Pu and Am Activities at SW027: 
WY97-02. 

Table 12-12 shows that all of the annual average metals concentrations were less than the action level. 
Additionally, the long-term met& averages (WY97-02) were less than the action levels. 

Figure 12-14 shows that none of the 30day averages were reportable for Be, Cr, and Cd. For dissolved Ag, the 
30day average was above the hardness-adjusted action level. However, using the agreed upon fixed hardness of 
143 mg/L noted above, these values were not reportable. The recent increases in the 30day average hardness 
levels is likely the result of winter deicing operations and the WYOO change to new deicing products. 

Table 12-12. Annual Volume- Weighted Average Hardness and Metals Concentrations at S W027 
in WY97-02. 

Volume-Weighted Average Concentration ( p a )  I Water Year I Hardness I Total I Dissolved I Total Cr I Dissolved 

Note: Hardness units are m& 
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Note: Prior to 1/1/00. action levels for dissolved Cd and Ag were calculated using the analyte specific toxicity equation incorporating the 30-day volume- 
weighted hardness values. 

Figure 12-1 4. Volume- Weighted 30-Day Average Metals and Hardness Concentrations at 
@ SW027: WY97-02. 
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Figure 12- 15. Annual Volume- Weighted Average Metals and Hardness Concentrations at 
S W027: WY97-02. 

12.3.3 Location SW093 

Monitoring location SW093 is located on North Walnut Creek at the perimeter of the IA 1300’ upstream of the 
A-Series ponds. Figure 3-128 shows the drainage area for SW093. The 100,300,500,700, and 900 areas all 

e contribute flow to SW093. 

Table 12-13 shows that all of the annual average Pu and Am activities were less than 0.15 pCi/L. Additionally, 
neither of the long-term PU and Am averages (WY97-02) is greater than 0.15 pCi/L. The total uranium average 
activities are well below 10 pCi/L. 

Figure 12-16 shows one period of reportable 30day averages for Pu. In response, the Site was required to 
perform a source evaluation to address these reportable values. A summary of the extensive investigations 
(RMRS, 1999b) is given in Section 6 of the Automated Surface-Water Monitoring Report: Water Years 1997- 
2000. 

Figure 12-17 shows that the 30day average for uranium was below reporting levels for the entire period. 

Figure 12-20 shows the 365 calendarday averages using a modified calculation method (see Appendix B.l: Data ’ 

Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation period, and no values would be reportable using the current 0.15 pCi/L Action Level. 

Table 12- 13. Annual Volume- Weighted Average Radionuclide Activities at S W093 in WY97-02. 
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Figure 12-1 7. Volume- Weighted 30-Day Average Total Uranium Activities at S W093: WY97-02. 0 '  
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Figure 12-18. Annual Volume- Weighted Average Pu and Am Activities at S W093: WY97-02. 
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Figure 12-19. Annual Volume- Weighted Average Total Uranium Activities at S W093: WY97-02. 
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ote: The 365 calendar-day average activities are calculated for the last day of each month for the previous 365 days. The Action Level shown on this plot 
only applies to 30-day averages. It is shown here for reference only. @ Figure 12-20. Volume- Weighted 365 Calendar-Day Average Pu and Am Activities at SW093: 

WY97-02. 

Table 12-14 shows that all of the annual average metals concentrations were less than the action level. 
Additionally, the long-term metals averages (WY97-01) were less than the action levels. 

Figure 12-21 shows that none of the 30day averages were reportable. The recent increases in the 30day average 
hardness levels is likely the result of winter deicing operations and the WYOO change to new deicing products. 

Table 12-14. Annual Volume- Weighted Average Hardness and Metals Concentrations at S W093 
in WY97-02. 

Note: Hardness units are mg/L. 
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Note: Prior to 1/1/00, action levels for dissolved Cd and Ag were calculated using the analyte specific toxicity equation incorporating the 30-day volume- 
weighted hardness values. 

Figure 12-21. Volume- Weighted 30-Day Average Metals and Hardness Concentrations at 
S W093: WY97-02. 
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Water Year 
2001 
2002 

Total (WYO1-02) 

Figure 12-22. Annual Volume- Weighted Average Metals and Hardness Concentrations at 
S W093: WY97-02. 

Volume-Weighted Average Activity (pCi/L) 

0.004 0.003 10 0.769 
0.004 0.003 42 0.233 
0.004 0.003 25 0.51 5 

Am-241 P~-239,240 Tritium Total Uranium 

12.3.4 Location 995POE 

Monitoring location 995POE is located at the B995 complex UV disinfection building on the WWTP effluent. 

@ Table 12-15 shows that all of the annual average Pu and Am activity was less than 0.15 pCi/L. The total uranium 
average activity is well below 10 pCi/L, and the tritium activity is well below 500 pCi/L. 

Figure 12-23 shows no reportable 30day averages for Pu or Am. Figure 12-24 shows that the 30day average for 
tritium was below reporting levels for the entire period. Finally, Figure 12-25 shows that the 30day average for 
uranium was below reporting levels for the entire period. 

Figure 12-27 shows the 365 calendarday averages using a modified calculation method (see Appendix B. 1: Data 
Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation peyiod, and no values would be reportable using the current 0.15 pCi/L Action Level. 
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Figure 12-23. Volume- Weighted.30-Day Average Pu and Am Activities at 995POE: WYO1-02. 
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Figure 12-24. Volume- Weighted 30-Day Average Tritium Activities at 995POE: WYOl-02. 
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Figure 12-25. Volume- Weighted 30-Day Average Total Uranium Activities at 995POE: WYOl-02. 
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Figure 12-26. Annual Volume- Weighted Average Radionuclide Activities at 995POE: WYOl-02. 
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13.STREAM SEGMENT 4 POINT OF COMPLIANCE MONITORING 
RFCA provides specific standards for Walnut and Woman Creeks below the terminal ponds (Segment 4). These 
criteria and the responses to them are different than the criteria and actions associated with Segment 5. This 
section deals only with monitoring discharges from the terminal ponds into Segment 4 and the additional POCs 
for Segment 4 at Indiana Street. Terminal pond discharges are monitored by POCs GSl 1, GS08, and GS31. 
Walnut Creek is monitored at Indiana Street by POC GS03. Woman Creek is monitored at Indiana Street by 
POC GSO1. These locations are shown on Figure 13-1. 

With the completion of the Woman Creek Reservoir, located just east of Indiana Street and operated by the city 
of Westminster, all Woman Creek flows are detained in cells of the reservoir until the water quality has been 
assured by monitoring of Woman Creek at Indiana Street. There is concern that solely monitoring Pond C-2 
discharge does not adequately demonstrate that all water leaving the Site via Woman Creek is meeting the 
radiologic standards. All Woman Creek water, either combined with Pond C-2 discharge or flowing in the 
absence of any Pond C-2 water, enters the Woman Creek Reservoir. This is the basis for setting an additional 
RFCA POC for Woman Creek at Indiana Street (GSO1) for those radiologic contaminants that could be directly 
attributable to the Site (Le., not naturally occurring). 

For Walnut Creek, a similar POC, GS03, has been established at Walnut Creek and Indiana Street. As for 
Woman Creek, it is possible that contaminated overland runoff or landfill drainage may enter Walnut Creek 
below the terminal pond monitoring points (GS 1 1 and GS08). yet upstream of Indiana Street. 

13.1 

The analytical decision inputs are those analytes specified as the Segment 4 AoIs (Table 13-1), as sampled at the 
POCs for Stream Segment 4. Monitoring performed for Stream Segment 4 is limited to POCs GS11, GS08, 
GS31, GS03, and GSOl. 

Sampling for AoIs at POCs is performed by collecting continuous flow-paced composite samples. The 
recommended monitoring design detailed in the IMP is to take samples for WY02 as specified in Table 1 3 4  and 
Table 13-5. Flow-paced monitoring is maintained at all times for all five POCs in Segment 4, although no 
samples are anticipated from terminal pond stations except during planned pond discharges. 

Historically, terminal pond discharges occurred on average once per year for Pond C-2 and 9 times per year for 
A 4  and B-5 combined. Since the DQO process originally targeted 3 composite samples per discharge (for 
WY97), terminal pond POCs targeted 30 composite samples to be collected annually. 

During WY97, all routine North and South Walnut Creek water was discharged from A 4  (B-5 was pump 
transferred to A-4, except during periods of high stormwater runoff). Starting in WY98, Pond B-5 began routine 
direct discharge to Walnut Creek, effectively dividing discharges to Walnut Creek between Ponds A 4  and B-5. 
Therefore, sampling protocols starting in WY98 were modified such that the total number of continuous flow- 
paced composite samples to be collected annually for discharges from both A 4  and B-5 would be comparable to 
the WY97 targets. For Fiscal Years 1993 through 1997, the total combined discharge volume for A 4  and B-5 
was 687 Mgals in 43 discharge batches, or 16 Mgals per discharge batch on average. Targeting three composite 
samples per discharge gives one composite sample per 5.3 Mgals of discharge volume. This composite sample 
frequency (1 per 5.3 Mgals) will preserve the targeted sampling frequencies (based on discharge volume) while 
maintaining effective cost controls (based on total sample costs). 

For FY02 planning purposes, 8 samples were to be collected from A 4 ,  and 19 from B-5, resulting in the 
collection of the targeted 27 composite samples (see Table 13-5). This sample planning is also dependent on the 
routing for the WWTP effluent. Any future changes in the management of Walnut Creek water could result in 
sampling protocol modifications to preserve the initial intent of the DQO process. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 
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Total Pu- 
239,240 

Total Am-241 

Tritium 
Water-Quality 
Parameters 

Table 13-1. RFCA Segment 4 Aols. 

High level of public concem. Known carcinogen. Known past releases 
(within the past 8 years) have exceeded RFCA stream standards and 
action levels. This provides reasonable cause to expect future 
releases in excess of RFCA stream standards and action levels. 
Known carcinogen. Present onsite. Known past exceedances provide 
reasonable cause to expect future releases in excess of RFCA stream 
standards and action levels. 
Tritium is an Aol for the cities, due to the past release of tritium (1973). 
Indiana Street is not a point of compliance for the real-time monitoring 
parameters. 

Radlonuclldes: 

Flow 

Real Time Monitoring of 
Physical and indicator 
Parameters: 

Required to detect flow events, pace automatic samplers, and evaluate 
contaminant loads. Affects nearly every decision rule, and is the most 
commonly discussed attribute of Site surface waters. 

These parameters provide real- 
time alarms for a variety of 
regulated contaminants, and 
are also a required component 
of monitoring for Aols. 
They require no laboratory 
analyses, and are the Site’s 
most cost effective defensive 
monitoring. 

Radionuclides: 

Real Time Monitoring of 
Physical and indicator 
Parameters: 

T 
Total Pu- 
239,240 

Total U-233,234, 
U-235, U-238 

Total Am-241 

PH 

Conductivity 

Turbidity 

Nitrate 

Flow 

minal Pond POCs 
High level of public concem. Known carcinogen. Known past 
measurements (within the past 8 years) have exceeded RFCA Action 
Levels. This provides reasonable cause to expect future 
measurements in excess of RFCA Standards. 
Known renal toxicity. Present on Site. Past measurements provide 
reasonable cause to expect future measurements in excess of RFCA 
Standards. 
Known carcinogen. Present on Site. Known past measurements have 
exceeded RFCA Action Levels. This provides reasonable cause to 
expect future measurements in excess of RFCA Standards. 
Extremes are toxic to humans and ecology. Regulatory concem due to 
chromic acid incident. Real-time monitoring is inexpensive and 
effective method of detecting acid spills such as (chromic acid or 
plutonium nitrate) or failure of treatment systems. 

Conductivity is an indicator of total dissolved ions, metals, anions, and 
pH. Real-time monitoring of conductivity is an inexpensive indicator of 
overall water quality. 

Turbidity is a general indicator of elevated contaminant levels, and may 
be correlated with Pu. 

Past releases near RFCA stream standards and action levels upstream 
of ponds provide reasonable cause to expect future releases in excess 
of RFCA stream standards and action levels. Certain discharges often 
include nitrate, and may challenge RFCA action levels. 
Required to detect flow events, pace automatic samplers, evaluate 
contaminant loads, and plan pond operations and discharges. Affects 
nearly every decision rule, and is the most commonly discussed 
attribute of Site surface waters. 

The source(s) of the water sampled at the Indiana Street POCs (GSO1 and GS03) must be determined prior to 
sample planning at these locations. Monitoring at GSOl and GS03 calls for samples to be segregated based on 
water origin (natural creek flows or terminal pond discharges commingled with natural flows). 

POC GSOl targets 3 samples during each Pond C-2 discharge; storm runoff and baseflow samples are based on 
average annual volumes. During storm runoff and baseflow, the target at GSOl is one sample per 500,000 
gallons, with a maximum of 3 samples during any one month (see Table 13-5). GS03 targets 27 samples during 
A 4  and B-5 discharges (GS03 collects the same number of composite samples as the terminal pond POCs for 
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ID Code 

G S l l  
GS08 
GS31 
GS03 

each discharge). During storm runoff and baseflow periods between pond discharges, GS03 targets 2 composite 
samples every 15 days. The goal is to have at least 2 analytical results for any 30day period for averaging 
purposes. The Site may combine samples of the same flow pacing to reduce analytical costs and avoid samples 
of non-sufficient quantity for analysis. 

13.2 WY02 MONITORING SCOPE 

0 

Location Primary Flow Telemetry 
Measurement Device 

Pond A-4 outlet works 24" Parshall Flume Yes 
Pond 9-5 outlet works 24" Parshall Flume Yes 
Pond C-2 outlet works 24" Parshall Flume Yes 
Walnut Creek and Indiana St. 6 and 36 Parallel Yes 

Table 13-2. POC Monitoring Locations. 

G S l l  
GS08 
GS31 
GS03 

Flow Telemetry 
nt Device 

Pond A-4 outlet works 24" Parshall Flume Yes 
Pond 9-5 outlet works 24" Parshall Flume Yes 
Pond C-2 outlet works 24" Parshall Flume Yes 

arallel Yes 

GSOl 
I Parshall Flumes I 
I 9 Parshall Flume Woman Creek and Indiana St. I Yes 
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Parameter 

GS11 15-min continuous 15-min continuous 
GS08 15-min continuous 15-min continuous 
GS31 15-min continuous 15-min continuous 
. GS03 15-min continuous None 
GSOl 1 5-min continuous None 

ID Code Discharge Real-Time pH, Conductivity, Turbidity, Nitrate 

Pond: WY02 Actual Walnut Cr. at Woman Cr. at Total Number 
(Target) Indiana St. [GS03]: Indiana St. [GSOl]: of Samples: 

Time A-4 8-5 C-2 WY02 Actual WY02 Actual WY02 Actual 
Period [ GSl l ]  [GSO8] [GS81] (T ar g et ) (Target) 

During Discharge -(88)[- 17 (27') 7 35 (60) 
Storm and Base Flow 

October 01 NA NA NA 1 (3) 0 (1) 1 (4) 
November 01 NA NA NA 0 (2) 0 (1) 0 (3) 
December 01 NA NA NA 0 (3) * 2 (2) 2 (5) 

3 (4) January 02 NA NA NA 0 (2) 3 (2) 
February 02 NA NA NA 1 (3) 2 (2) 3 (5) 
March 02 NA NA NA 0 (2) 3 (3) 3 (5) 
April 02 NA NA NA 0 (3) 1 (4) 1 (7) 
May 02 NA NA NA 0 (2) 1 (4) 1 (6) 
-June 02 NA NA NA 0 (2) 0 (4) 0 (6) 
.July 02 NA NA NA 0 (3) 0 (1) 0 (4) 
August 02 NA NA NA 0 (1) 0 (1) 0 (2) 
September 02 NA NA NA 1 (2) 0 (0) 1 (2) 
Annual Totals 2(8) 15(19) l ( 3 )  20 (55) 12 (28) 50 (1 14) 

Notes: Assuming one composite sample per 5.3 Mgals of terminal pond discharge volume. Number may vary due to pond-water management activities. 
Assumes-one C-2 djscharge p.' ym; 3 composite samples per discharge. 
GSOl and GS31 distribution based on PNNL recommendations; GS03 distribution based on average monthly number of day without a terminal 

pond discharge using historic data (period when neither A 4  nor B-5 direct discharged) assuming approximately one composite every 8 days. 

56 The number of samples collected at each pond depends on the amount of water discharged from each pond. Of the 
combined North and South Walnut Creek inflows, 65% flows to B-5 and 35% flows to A-4, on average. Depending on pond 
operation protocols, it is possible that no water could be direct discharged from Pond B-5, and no samples would be collected 
at GS08. All B-5 water would be pumped to A-4, and all POC samples for both A-4 and B-5 would then be collected at 
GS11. Regardless, the targeted 27 samples is specified for budget planning purposes. 
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(Target) (Target) (Target) 
GS11 2 (8) 2 (8) NA 
GS08 8 (19) 15 (19) NA 
GS31 1 (3) 1 (3) NA 

GSOl 1 (28) NA ' 12 (28) 
GS03 9 (55) NA 20 (55) 

13.3 DATA EVALUATION 

Sampling for AoIs at POCs is performed by collecting continuous flow-paced composite samples. Indicator 
parameters are measured using real-time water-quality probes. These AoIs and indicator parameters are 
evaluated using 30-day or l d a y  moving averages, as specified in RFCA and implemented by the ALF or DQO 
working groups involving consensus of all parties t? RFCA. Pu, Am, U, and tritium are evaluated using volume- 
weighted 30-day moving averages at POCss7. Indicator parameters pH and nitrate are evaluated as l day  
arithmetic averages. Indicators are not evaluated under this monitoring objective for the Indiana Street POCs. 

The parties to RFCA agree that continuous monitoring probes will be used as indicators that may suggest a need 
for additional monitoring, mitigating action, or management decision. The parties agree that compliance and 
enforcement issues will be resolved on the basis of standard analytical procedures specified by the applicable 
regulation or agreement, e.g., NPDES, RFCA, or CERCLA. The parties agree that continuous monitoring field 
probes should NOT be used to determine compliance or serve as a basis for enforcement action, unless the 
applicable regulation specifies such a probe as the enforceable analytical method for a particular measurement. 

Generally, analytical data evaluation is performed as data become available. If an initial qualitative screening 
indicates that an analytical result is higher than the standard for a particular AoI, then the 30-day average is 
calculated immediately. If the 30day average values are reportable, then validation is requested for all data 
packages used in the calculation. The desired evaluation frequency is semi-monthly, within one week of the 15". 
and last day of any given month. RFCA requires that DOE, RFFO inform regulators within 15 days of DOE, 
RFFO gaining knowledge (not just a suspicion) that an exceedance (verified) has (actually) occurred. 

IF The volume-weighted 30day moving average for any AoI in Stream Segment 4, as 
represented by samples from the specified RFCA POCs (Le., terminal pond discharges 
and Indiana Street) exceeds the appropriate RFCA standard (Table 13-8) 

THEN The Site must: 

- Notify EPA, CDPHE, and either Broomfield or Westminster, whichever is affected; 

- Submit a plan and schedule to evaluate for source location, and implement mitigating action 

- The Site may receive a notice of violation. 

if appropriate; and 

57 The 30-day average for a particular day is calculated as a volume-weighted average of a 'window' of time containing the 
previous 30-days which had both flow and an analytical result. Each day has its own discharge volume (measured at the 
location with a flow meter) and activity (analytical result from the sample in place at the end of that day). Therefore, there are 
365 30-day moving averages for a location which flows all year (366 in a leap year). At locations which monitor pond 
discharges or have intermittent flows, 30-day averages are calculated as averages of the previous 30 days of greater than zero 
flow. For days where no activity is available, either due to failed lab analysis or NSQ for analysis, no 30-day average is 
reported. The calculation of 30-day averages is discussed in detail in Appendix B.1:bData Evaluation Methods. 
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ID Code Evaluation Type“ 
GS11 

, GS08 
, GS31 
GS03 
GSOl 

30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 
30-Day Volume-Weighted Moving Averages; Loading Analysis 

Table 13-7. POC Monitoring Analytical Data Evaluation. 

Analyte 
Am-241 
P~-239,240 
Total Uranium 
Tritium 

Standard 
0.1 5 pCi/L 
0.1 5 pCiR 
10 pCi/L (Walnut Cr.); 11 pCi/L (Woman Cr.) 
500 pCi/L 

P o c s  is alysis for - 
given in Section 5. 

Table 13-8. POC Monitoring RFCA Standards. 

only. 

The following sections include summary tables and plots showing the 30day moving averages, periodic volume- 
weighted averages, and 365 calendarday volume-weighted averages for the POC analytes. 

The following evaluations include all results that were not rejected through the verificationhalidation process. 
When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic average of the 
‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re-runs’), the value 
used in calculations is the arithmetic average of the multiple ‘real’ analyses. Total uranium is calculated by 
summing the activities for the analyzed isotopes (U-233,234 + U-235 + U-238). 

The methods used for the evaluations are given in Appendix B.l: Data Evaluation Methods. 

The loading analysis for the POCs is presented in Section 5. 

Plots of mean daily water temperature, specific conductivity, pH, and turbidity values (terminal pond POCs only) 
are given 
POCs (GSO1 and GS03) are given in Section 14: Non-POC Monitoring at Indiana Street. More detailed data for 
all parameters are presented in Appendix B.5.2. The methods used for the waterquality parameter evaluations 
are given in Appendix B.5: Real-Time Water-Quality Parameters. 

Plots of mean daily water temperature, specific conductivity, and pH for the Indiana Street 

13.3.1 Location GSOl 

Monitoring location GSOl is located on Woman Creek at Indiana Street. Figure 3-8 shows the drainage area for 
GSOl. The Woman Creek headwaters, the southern portion of the IA, and Pond C-2 contribute flow to GSO1. 

Table 13-9 shows that all of the annual average Pu and Am activities were well below 0.15 pCi/L. Additionally, 
the long-term Pu and Am averages (WY97-02) are well below 0.15 pCi/L. The average tritium activities are all 
well below 500 pCi/L. 

Figure 13-2 and Figure 13-3 show no occurrences of reportable 30day averages. 

’ 

Mean daily water-quality values are given for days of measurable flow. Some data may be missing due to equipment 
failures and removal for calibration. 

I November 2003 13-6 



RF/EMM/WP-03-S WMANLRPTo2. UN 
Final Automated Sur$ace- Water Monitoring Report: Water Year 2002 

Figure 13-6 shows the 365 calendarday averages using a modified calculation method (see Appendix B. l :  Data 

evaluation period, and no values would be reportable using the current 0.15 pCi/L Standard. 
e Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 

Table 13-9. Annual Volume- Weighted Average Radionuclide Activities at GSOl in WY97-02. 
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Figure 13-2. Volume- Weighted 30-Day Average Pu and Am Activities at GSO1: WY97-02. 
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Figure 13-3. Volume- Weighted 30-Day Average Tritium Activities at GSO1: WY97-02. 
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Figure 13-4. Annual Volume- Weighted Average Pu and Am Activities at GSO1: WY97-02. 
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Figure 13-5. Annual Volume- Weighted Average Tritium Activities at GS01: WY9742. 
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ote: The 365 calendar-day average activities are calculated for the last day of each month for the previous 365 days. The Standard shown on this plot only 
applies to 30-day averages. It is shown here for reference only. 

, Figure 13-6. Volume-Weighted 365 Calendar-Day Average Pu and Am Activities at GSO1: WY97- 
I 02. 
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13.3.2 Location GS03 
Monitoring location GS03 is located on Walnut Creek at Indiana Street. Figure 3-14 shows the drainage area for 
GS03. The Walnut Creek headwaters, the majority of the IA, Pond A-4, and Pond B-5 contribute flow to GS03. 

Table 13-10 shows that all of the annual average Pu and Am activities were well below 0.15 pCi/L. Additionally, 
the long-term Pu and Am averages (WY97-02) are well below 0.15 pCi/L. The average tritium activities are all 
well below 500 pCi/L. 

Figure 13-7 and Figure 13-8 show no occurrences of reportable 30day averages. 

Figure 13-1 1 shows the 365 calendarday averages using a modified calculation method (see Appendix B. 1: Data 
Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation period, and no values would be reportable using the current 0.15 pCi/L Standard. 

Table 13- 10. Annual Volume- Weighted Average Radionuclide Activities at GS03 in WY97-02. 
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Figure 13-7. Volume- Weighted 30-Day Average Pu and Am Activities at GS03: WY97-02. 
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Figure 13-8. Volume- Weighted 30-Day Average Tritium Activities at GS03: WY97-02. e 
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Figure 13-9. Annual Volume- Weighted Average Pu and Am Activities at GSO3: WY9742. 
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Figure 13-1 0. Annual Voiume- Weighted Average Tritium Activities at CS03: WY97-02. 
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Figure 13-1 1. Voiume- Weighted 365 Calendar-Day Average Pu and Am Activities at GS03: 
WY97-02. 
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13.3.3 Location GS08 

drainage area for GS08. The central portion of the IA contributes flow to GS08. 

Table 13-1 1 shows that all of the annual average Pu and Am activities were below 0.15 pCi/L. Additionally, the 
long-term Pu and Am averages (WY97-02) are well below 0.15 pCi/L. The average uranium activities are all 
well below 10 pCi/L. 

Figure 13-12 and Figure 13-13 show no occurrences of reportable 30day averages. However, between 9/14/00 
and 11/24/00 five values of 0.15 pCi/L Pu were calculated. Although not required to perform a source 
evaluation, the Site did produce a report. The Source Evaluation Report for RFCA Point of Compliance GS08: 
Water Years 2000-2001 (RMRS, 2001c) was completed in May 2001. 

Figure 13-16 shows the 365 calendar-day averages using a modified calculation method (see Appendix B.l: Data 
Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation period, and no values would be reportable using the current 0.15 p C K  Standard. 

Table 13-1 1. Annual Volume- Weighted Average Radionuclide Activities at GS08 in WY97-02. 

@ Monitoring location GS08 is located on South Walnut Creek at the outlet of Pond B-5. Figure 3-26 shows the 
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Figure 13-13. Volume- Weighted 30-Day Average Total Uranium Activities at GS08: WY97-02. 
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Figure 13-14. Annual Volume-Weighted Average Pu and Am Activities at GS08: WY97-02. 
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Figure 13-15. Annual Volume- Weighted Average Total Uranium Activities at GS08: WY97-02. 
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Mean daily waterquality parameter data are plotted in Figure 13-17 through Figure 13-24 along with the mean 
daily flow rate. Figure 13-17 and Figure 13-18 show the expected annual variation in water temperature. 
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Figure 13-1 7. Mean Daily Water Temperature at GS08: Water Year 2002. 
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Figure 13-18. Mean Daily Water Temperature at GS08: Water Years 1997-2002. 
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Figure 13-19 and Figure 13-20 show elevated conductivities during the winter months, most likely a result of 

clearly seen in Figure 13-20. 
0 road and walkway deicing operations. The effects of changes in deicing products starting in WYOO can be 
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Figure 13-20. Mean Daily Specific Conductivity at GS08: Water Years 1997-2002. 
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Figure 13-21 and Figure 13-22 show the mean daily pH varying between 7.4 and 10.7. The somewhat higher pH 
values are likely due to algae growth affecting the COz buffering capacity. 
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Figure 13-21. Mean Daily pH at GS08: Water Year 2002. 
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Figure 13-22. Mean Daily pH at GS08: Water Years 1997-2002. 
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@ Figure 13-23. Mean Daily Turbidity at GS08: Water Year 2002. 
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Figure 13-24. Mean Daily Turbidity at GS08: Water Years 1997-2002. 
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13.3.4 Locatlon GS11 

Monitoring location G S l l  is located on North Walnut Creek at the outlet of Pond A 4  Figure 3-32 shows the 
drainage area for GS 1 1. The northern portion of the IA contributes flow to GS 1 1, 

Table 13-12 shows that all of the annual average Pu and Am activities were well below 0.15 pCi/L. Additionally, 
the long-term Pu and Am averages (WY97-02) are well below 0.15 p C i L  The average uranium activities are all 
well below 10 pCi/L. 

Figure 13-25 and Figure 13-26 show no occurrences of reportable 30day averages. 

Figure 13-29 shows the 365 calendarday averages using a modified calculation method (see Appendix B.1: Data 
Evaluation Methods). It can be seen that by using this method the variability is ‘dampened’ by the longer 
evaluation period, and no values would be reportable using the current 0.15 pCi/L Standard. 

Table 13-12. Annual Volume- Weighted Average Radionuclide Activities at GSll in WY97-02. 
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Figure 13-25. Volume-Weighted 30-Day Average Pu and Am Activities at GS11: WY97-02. 
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Figure 13-26. Volume- Weighted 30-Day Average Total Uranium Activities at GS11: WY97-02. e 
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Figure 13-28. Annual Volume- Weighted Average Total Uranium Activities at GS11: WY97-02. 

0.16 

0.14 

0.12 

g 0.10 

op 

F 

c 
5 0.08 > 
a 0.06 

0.04 

0.02 

- RFCA Standard for Pu-239,240 and Am-241 of 0.15 p C i  

A PU-239,240 End-01-Month 

4 Am-241 End-Of Month 1 

A A  
A A A  

A A  A A A A  

F C V F  N 8 8 8 ! 8 @ 8 @ 8 e e e e E ! e E ! E !  cscscszszscs.sc- s s g  
$ -  5 E ; I -  t - -  - I C -  b ; I  

s s  t - O D  - 
Date 

%e: The 365 calendarday average activities are calculated for the last day o f  each month for the previous 365 days. The Standard shown on this plot only 
applies to 30-day averages. It is shown here for reference only. 

Figure 13-29. Volume- Weighted 365 Calendar-Day Average Pu and Am Activities et GS11: 
WY97-02. 
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Mean daily waterquality parameter data are plotted in Figure 13-30 through Figure 13-37 along with the mean 
daily flow rate. Figure 13-30 and Figure 13-31 show the expected annual variation in water temperature. 
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Figure 13-30. Mean Daily Water Temperature at GS11: Water Year 2002. 
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Figure 13-31. Mean Daily Water Temperature at GSl1: Water Years 1997-2002. 
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Figure 13-32 and Figure 13-33 show elevated conductivities, most likely a result of road and walkway deicing 
operations. The effects of changes in deicing products starting in WYOO can be clearly seen in Figure 13-33. 
The higher May 2001 conductivities are likely caused by runoff that entered A 4  during previous winter months. 
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Figure 13-32. Mean Daily Specific Conductivity at GS11: Water Year 2002. 
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Figure 13-33. Mean Daily Specific Conductivity at GS11: Water Years 1997-2002. 
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Figure 13-34 and Figure 13-35 show the mean daily pH varying between 7.4 and 10.4. The somewhat higher pH 

@ Figure 13-34. Mean Daily pH at GS11: Water Year 2002. 
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Figure 13-35. Mean Daily pH at GSll: Water Years 1997-2002. 

November 2003 13-25 



RF/EMM/WP-O3-SWMANLRPTO2. UN 
Final Automated Sugace- Water Monitoring Report: Water Year 2002 

Finally, Figure 13-36 and Figure 13-37 show variable turbidity measurements. These variations are likely the 
result of biological growth in the pond and turbidity from recent pond inflows. 
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Figure 13-36. Mean Daily Turbidity at GS11: Water Year 2002. 
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Figure 13-37. Mean Daily Turbidity at GS11: Water Years 1997-2002. 
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Water Year 
1997 
1998 
1999 
2000 
2001 

13.3.5 Location GS31 0 Monitoring location GS3 1 is located on Woman Creek at the outlet of Pond C-2. Figure 3-49 shows the 

Volume-Weighted Average Activity (pCVL) 

0.005 0.01 8 2.475 
0.01 5 0.009 2.223 
0.01 0 0.043 2.699 

No C-2 Discharge No C-2 Discharge No C-2 Discharge 
0.01 3 0.021 1.249 

Am-247 P~-239,-240 Total Uranlum 

drainage area for GS31. The southern portion of the IA contributes flow to GS31. 

Table 13-13 shows that all of the annual average Pu and Am activities were below 0.15 pCi/L. Additionally, the 
long-term Pu and Am averages (WY97-02) are well below 0.15 pCi/L. The average uranium activities are all 
well below 11 pCi/L. 

Figure 13-38 and Figure 13-39 show no occurrences of reportable 30day averages. 

Figure 13-42 shows the 365 calendar-day averages using a modified calculation method (see Appendix B. 1: Data 
Evaluation Methods). It can be seen that by using this method the variability is 'dampened' by the longer 
evaluation period, more values are calculated using a calendar window, and no values would be reportable using 
the current 0.15 pC& Standard. 

Table 13-13. Annual Volume- Weighted Average Radionuclide Activities at GS31 in WY97-02. 

2002 
Total (WY97-02) e 

0.01 5 0.089 2.431 
0.01 2 0.020 2.187 

0.16 

0.14 

0.12 

g 0.10 

op 

z 

c 
E 0.08 > 

0.06 

0.04 

0.02 

0.00 

d' 

-RFCA Standard for Pu-239,240 and Am-241 of 0.15 p C i  

-P~-239,240 3CdA~g 

-Am241 3OdAvg 

I . 

Date 

'ote: 30 days of flow were not available for use in calculation until during WY99 (6/6/99), the 4" C-2 discharge after the start of RFCA monitoring. 

.. . 

November 2003 13-27 . 



RF/EMM/WP-O34WMANLRPT02. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 

12 

10 

8 

d 
g s  > 
C '  

5 a 
4 

2 

a 

-Total U 3OdAvg 

- RFCA Standard for Total Uranium of 11 p C k  

J \ 

Date 

lote: 30 days of flow were not available for use in calculation until during WY99 (6/6/99), the 4" C-2 discharge after the start of RFCA monitoring. 

Figure 13-39. Volume- Weighted 30-Day Average Total Uranium Activities at GS31: WY97-02. 
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Figure 13-40. Annual Volume-Weighted Average Pu and Am Activities at GS31: WY97-02. 
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Figure 13-41. Annual Volume- Weighted Average Total Uranium Activities at GS31: WY9742. 
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Note: The 365 calendar-day average activities are calculated for the last day of each month for the previous 365 days. The Standard shown on this plot only 
applies to 30-day averages. It is shown here for reference only. @ Figure 13-42. Volume- Weighted 365 Calendar-Day Average Pu and Am Activities at GS31: 

I WY97-02. 
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No real-time waterquality data were collected for the valve test in WY02. Therefore, no WY02 data are plotted; 
only mean daily waterquality data for the RFCA period are plotted in Figure 13-43 through Figure 13-46 along 
with the mean daily flow rate. Figure 13-43 shows the expected annual variation in water temperature. 

25 

Q) a 5 15 

8 
E 

5 

Date 

+Mean Daily Water Temperature -Mean Daily flow 

Figure 13-43. Mean Daily Water Temperature at GS31: Water Years 1997-2002. 

Figure 1 3 4 4  shows fairly constant conductivities for each Pond C-2 discharge. The spike in conductivity during 
WY99 is during pond dewatering for valve testing and inspection. The higher June 2001 conductivities are'likely 
caused by runoff that entered C-2 during previous winter months. The June 2001 conductivities are also likely a 
result of changes in deicing products starting in WYOO. 
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Figure 13-44. Mean Daily Specific Conductivity at GS31: Water Years 1997-2002. 

0 . Figure 13-45 shows the mean daily pH varying between'6.9 and 8.2. . 
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0 Figure 13-45. Mean Daily pH at GS31: Water Years 1997-2002. 
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Finally, Figure 1346 shows variable turbidity measurements. These variations are likely the result of biological 
growth in the pond and/or turbidity from recent pond inflows. 
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Figure 13-46. Mean Daily Turbidity at GS31: Water Years 1997-2002. 
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14.NON-POC MONITORING AT INDIANA STREET 

NitratdNitrite 
Total phosphate as P 
Orthophosphate 

The State of Colorado has proposed to conduct this non-POC monitoring as a prudent management action, and it 
is the intent of the RFCA parties that no enforcement action will be taken on the basis of this monitoring. Metals 
monitoring of flows coming from the IA is done by RFETS at POEs. This monitoring, in combination with D&D 
project-specific monitoring (Performance Monitoring), should detect significant changes in loadings of metals to 
surface waters from the IA. In addition to this monitoring, CDPHE will be monitoring metals in North and South 
Walnut Creek below the Solar Ponds, Mound and East Trenches Plumes to assess loadings from these'only other 
known potential sources of metals above the A, B, and C series ponds. 

Still, the ponds themselves have likely accumulated sediments containing some metals. As RFETS progresses 
through closure, the hydrology of the streadpond system is likely to change, with a gradual reduction in 
domestic water supply and wastewater effluent. The effect of both reduced flows (domestic water supply leakage 
and wastewater effluent) and reduced nutrient loading into the B-series ponds on streadpond chemistry is 
unknown. 

Therefore, the monitoring descri,bed in this section is done in order to ensure metal concentrations leaving 
RFETS meet stream standards, and to provide an assessment of nutrients and physical parameters that might help 
explain any observed changes in metal concentrations over time. 

Since the primary focus of this monitoring is to obtain an assessment of chemistry changes within the ponds, only 
pond releases are monitored. And, as a practical matter, flows other than pond releases are only significant as a 
result of direct precipitation runoff, which will be difficult to accurately assess w,ith only the grab sampling 
provided by CDPHE. 

' 

' 

5 
5 
5 

14.1 

continuously-measured waterquality parameters pH and conductivity are collected by the Site. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

@ The complete list of parameters and analytes (analytes collected by CDPHE) is given in Table 14-1. Only the 

Ag, Cu, Mn, Ni, Se (dissolved) 
As, Be, Cd, Cr, Fe, Li (total) 
Total Hardness, as CaC03 

Table 14-1. Non-POC Monitoring Analytes and Parameters. 

5 
5 
5 

I Analyte I Number of Samples I 

PH 
Temperature 
Conductivity 
Flow 

I Total ammonia 15 I 

Continuous 15 min intervals 
Continuous 15 min intervals 
Continuous 15 min intervals 
Continuous 15 min intervals 

L 

0 Non-POC monitoring is limited to Stream Segment 4, as represented by samples taken from Walnut Creek at 
Indiana Street and Woman Creek at Indiana Street (GS03 and GSOl respectively, see Figure 13-1). 
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ID Code Location 
GSOl 
GS03 

Woman Creek and Indiana St. 
Walnut Creek and Indiana St. 

Primary Flow Measurement Device Telemetry 
9" Parshall Flume Yes 
6" and 36" Parallel Parshall Flumes Yes 

GSOl I 15-min continuous I 15-min continuous I 5-min continuous 
GS03 I 15-min continuous I 15-min continuous I 5-min continuous 

ID Code 

Nota: Parameters are measured opportunistically when continuous flow is present and freezing conditions will not damage the probes. 

Parameters 
Discharge I Real-Time pH and Conductivity I Precipitation 

14.3 DATA EVALUATION 

No specific data evaluations are required of the Site for this monitoring objective. 

Plots of mean daily water temperature, specific conductivity, and pH for the Indiana Street POCs (GSOl and 
GS03) are given be lo^.'^ More detailed data for all parameters are presented in Appendix B.5.2. The methods 
used for the waterquality parameter evaluations are given in Appendix B.5: Real-Time Water-Quality 
Parameters. 

14.3.1 Location GSOl 

No real-time waterquality data were collected at GSOl during WY02. Plots of real-time water quality for the 
'RFCA period are included. 
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Figure 14-1. Mean Daily Water Temperature at GSOl: Water Years 1997-2002. 

59 Mean daily water-quality values are given for days of measurable flow. Some data may be missing due to equipment 
failures and removal for calibration. 
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- 4.3.2 Location GS03 
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Figure 14-4. Mean Daily Water Temperature at GS03: Water Year 2002. 
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Figure 14-5. Mean Daily Water Temperature at GS03: Water Years 1997-2002. . 
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Figure 14-6. Mean Daily Specific Conductivity at GS03: Water Year 2002. 
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Figure 14-9. Mean Daily pH at GS03: Water Years 1997-2002. 

Date 
-0- Mean Daily pH . - Mean Daily Flow . 

25 

20 

15 2 
0 
c - 
2 

10 ti 

5 

0 

November 2003 14-6 



RF/EMM/WP-03-S WMANLRPTo2. UN 
Final Automated Surface- Water Monitoring Report: Water Year 2002 , 

15.BUFFER ZONE HYDROLOGIC MONITORING 
Buffer Zone hydrologic monitoring is performed to characterize interactions between the various environmental 
media. Possible interactions are presented in Table 15-1, which represents a conceptual model of integrated 
monitoring at the Site 

As indicated in Table 15-1, there are interactions between surface water, air, groundwater, and the flora and 
fauna of the Site. Concerns have been expressed that changes in flow into and out of the Site could impact 
habitat and species of concern both onsite and downstream (e.g., the Prebles meadow jumping mouse onsite, and 
whooping cranes in Nebraska). For example, aggregate mining activities west of the Site may alter surface water 
flowing onto the Site-and could impact species of concern on Site and downstream. The DOE, RFFO could be 
held responsible for these impacts. Also, Site closure activities (e.g., closure of the Building 995 WWTP and 
modification of the Interceptor Trench System) could significantly alter drainage and flow patterns. In fact, 
water is one of the key abiotic components structuring some of the significant habitats. Should the availability or 
quality of water be affected by upgradient off-Site activities or upgradient on-Site activities, significant habitats 
could be adversely affected. 

Table: 15-1. Interactions Between Media, Significance at RFETS, and Monitoring to Evaluate 
Interactions. 

Interactions Between 
Media 

Surface Water to 
Ecology 

Surface Water to 
Groundwater 

Surface Water to Air 

Surface Water to Soil 

Groundwater to Surface 
Water 

Significance at RFETS 
Potentially significant; surface water 
flow and contamination could 
impact local ecology. However, the 
local ecology has remained healthy 
during a variety of climatic and flow 
conditions. 

Not significant; groundwater 
recharge from surface water is not 
significant. 
Not significant; surface water quality 
will not significantly impact air 
quality (i.e., cause exceedances of 
air quality standards). 
Potentially significant; water in 
drainages and ponds will not 
significantly increase contaminant 
concentrations in soil; however, 
runoff could spread contaminants 
on surface soils and increase 
sediment concentrations. 

Significant; most of the Site 
groundwater flows into Site surface 
water drainages. 

Monitoring to Evaluate Interactions 
Data from existing Site-wide surface water 
monitoring may be used to assess potential 
ecological impacts. The ecological 
monitoring program is also designed to 
detect ecological changes and assess 
general ecological health. In addition, 
project-specific evaluations are conducted 
to assess potential impacts. 
No monitoring is necessary to characterize 
or assess groundwater impacts. 

Any significant impacts on air or water 
quality will be detected by existing DOE, 
CDPHE, and project-specific monitoring. 

Soil monitoring is conducted to determine 
the impacts of surface water runoff and the 
extent of required soil removal before, 
during, and after individual remediation 
projects. Results of the actinide migration 
studies will be used to determine whether 
existing soil monitoring needs to be 
modified or expanded. 
Existing surface water monitoring will 
detect any impacts from groundwater. 
Data from Site-wide groundwater - 
monitoring (Site-wide and project-specific) 
are also used to assess and predict 
potential surface water impacts. 
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interactlons Between 
Media 

Air to Surface Water 

Soil to Surface Water 

Significance at RFETS 
Potentially significant; point source 
and fugitive emission sources could 
degrade surface water quality. 

Significant; contaminants in soils 
are transported to surface water .via 
runoff and surface water quality is 
degraded. 

Monitoring to Evaluate interactions 
Surface water monitoring (Site-wide and 
project-specific) will detect increases in 
contaminant concentrations. Also, any 
significant impacts on air quality will be 
detected by existing DOE, CDPHE, and 
project-specific air monitoring. 
Site-wide and project-specific surface water 
monitoring will detect increases in 
contaminant concentrations. Soil 
monitoring is also conducted to determine 
the impacts of runoff and the extent of 
required soil removal before, during, and 
after individual remediation projects. 
Results of the actinide migration studies 
will be used to determine whether existing 
soil monitoring needs to be modified or 
expanded. 

In consideration of these potential impacts, watershed-level information is collected regarding water availability 
in the BZ. Current flow monitoring in the BZ, in addition to that performed under RFCA, is shown in Table 
15-2. The flow data are collected at 15-minute intervals, downloaded, and compiled monthly (presented in 
Section 3). However, dataquality objectives (DQOs) for this monitoring have not yet been developed, and data 
evaluation to assess ecological impacts is not included in this report 

15.1 
BZ hydrologic monitoring will be performed only as represented by GSO1, GS02, GS03, GS04, GS05, GS06, 
GS16, SW118, and SW134 (see Figure 15-1). 

Sampling at selected BZ stations is performed by collecting stormevent, rising-limb, flow-paced composites. 
The recommended monitoring design detailed in the IMP was to take samples for WY02 as specified in Table 
15-4. 

DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS 

15.2 WY02 MONITORING SCOPE 

Table 15-2. BZ Hydrologic Monitoring Locations. 
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Figure 15-1. Water Year 2002 Buffer Zone Hydrologic Monitoring Locations. 

Table 15-3. BZ Hydrologic Field Data Collection: Parameters and Frequency. 

All locations collect 5- and 15-minute flow data. 
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Table 15-4. BZ Hydrologlc Sample Collection Protocols. 

Notes: Sample types are defined in the R E T S  Automated Surface-Water Monitoring Work Plan. 

Table 15-5. BZ Hydrologlc Analytical Targets (Analyses per Year). 

e 

15.3 DATA EVALUATION 

Although no routine data evaluations are required, the following preliminary decision rules have been proposed 
by the IMP: 

IF 

THEN The Site will notify Jefferson County and the U.S. Fish and Wildlife Service (USFWS) to 

The seasonal average or yearly average water availability or quality entering Rock Creek, Walnut 
Creek, or Woman Creek drainages diminishes below baseline due to off-Site activities, 

determine what actions, if any, should be taken to restore availability and/or quality to historical 
levels. 

IF Activities occurring within Site boundaries result in a depletion of the seasonal or yearly average 
natural flow greater than the historic baseline, or at rates that are determined to have a negative 
impact on downstream habitats or individual species, 

THEN The Site will determine what management actions should be taken to ameliorate this problem. 
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IF 

THEN Notify parties of potential impacts to the wetlands habitat and continue groundwater and 

Significant changes to alluvial groundwater availability in a wetlands habitat are determined, 

ecological monitoring. 

IF 

THEN The Site will consult with the USFWS. 

A proposed action could adversely affect a listed species or its critical habitat, 

Secondary Data Uses Could Include: 

Determining the impact of mining on Rock Creek water quality and availability; 

0 

Supporting water management planning; 

0 

Interpreting potential causes of declines in any of the valued habitats on Site; 

Evaluating cumulative impacts of all actions (on and off Site); 

Validating any predicted impacts of the selected alternative to downstream resources; and 

Supporting the Site’s biological assessment and USFWS’s biological opinion. 

Flow summaries for the BZ locations are given in Section 3: Hydrologic Data. More detailed hydrologic data are 
given in Appendix A. 1: Hydrologic Data. 

The following sections present the Buffer Zone Hydrologic data on a location-specific basis for the entire period 
of BZ Hydro monitoring. Each section includes a table of summary statistics for the location-specific analytes of 
interest and box plots. 

The following evaluations include all results that were not rejected through the verificationhalidation process. 
When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic average of the 
‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re-runs’), the value 
used in calculations is the arithhetic average of the multiple ‘real’ analyses. 

For the summary tables, when metals and TSS results are returned from the laboratory as ‘undetect’, Vi of the 
detection limit is used for calculation purposes. 

Box plots were calculated using S-Plus statistical evaluation software. For these plots, when metals and TSS 
results are returned from the laboratory as ‘undetect’, 95 of the detection limit is used for calculation purposes. A 
key describing the components of the box plots is given in Appendix B. 1: Data Evaluation Methods. 

No discussion of the BZ Hydro data is provided below. The tables and box plots are intended to summarize the 
collected data. 
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15.3.1 Location GSOl 

Monitoring location GSOl is located on Woman Creek at Indiana Street. Figure 3-8 shows the drainage area for 
GSO1. Table 15-6 presents the analyte-specific summary statistics for BZ samples collected at GSO1. Figure 
15-2 through Figure 15-7 show the analyte-specific box plots for BZ samples collected at GSO1. The southern 
portion of the IA and Pond C-2 contribute flow to GSOl. 

Ta ble 75-6. BZ Summary Statistics for Analytical Results from GSOl in WY97-02. 
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Figure 15-4. 

Figure 15-5. 
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15.3.2 Location GS02 

Monitoring location GS02 is located on Mower Ditch at Indiana Street. Table 15-7 presents the analyte-specific 
summary statistics for BZ samples collected at GS02. Figure 15-8 through Figure 15-13 show the analyte- 
specific box plots for BZ samples collected at GS02. Figure 3-11 shows the drainage area for GSOl. The 
splitter box at Woman Creek is normally configured so no Woman Creek water enters Mower Ditch. 

Table 15-7. BZ Summary Statistics for Analytical Results from GS02 in WY97-02. 

I Maximum I Anxfle I Samples I Percent I Medlan I 85mPercentlie 
TN1 Undetect 
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Figure 15-10. Total Metals Box Plots for Location GS02: Calcium through Lead. 
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15.3.3 Location GS03 

Monitoring location GS03 is located on Walnut Creek at Indiana Street. Table 15-8 presents the analyte-specific 
summary statistics for BZ samples collected at GS03. Figure 15-14 through Figure 15-19 show the analyte- 
specific box plots for BZ samples collected at GS03. Figure 3-14 shows the drainage area for GS03. The 
majority of the IA, Pond A 4 ,  and Pond B-5 contribute flow to GS03. 

Ta lble 15-8. BZ Summary Statistics for Analytical Results from GS03 in WY97-02. 
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Figure 15-14. Water-Quality Parameter Box Plots for Location GS03. 
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15.3.4 Location GS04 

Monitoring location GS04 is located on Rock Creek at Route 128. Table 15-9 presents the analyte-specific 
summary statistics for BZ samples collected at GS04. Figure 15-20 through Figure 15-25 show the analyte- 
specific box plots for BZ samples collected at GS04. Figure 3-17 shows the drainage area for GS04. 

Ta lble 15-9. BZ Summary Statistics for Analytical Results from GS04 in WY97-02. 

I I 1 35.9 17 9.10 I 20.8 1 
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Figure 15-25. Total Metals Box Plots for Location GS04: Tin through Zinc. 
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15.3.5 Location GS05 

Monitoring location GS05 is located on Woman Creek at the west Site fenceline. Table 15-10 presents the 
analyte-specific summary statistics for BZ samples collected at GS05. Figure 15-26 through Figure 15-31 show 
the analyte-specific box plots for BZ samples collected at GS05. Figure 3-20 shows the drainage area for GS05. 

Table 15-10. BZ Summary Statistics for Analytical Results from GS05 in WY97-02. 
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Figure 15-29. Total Metals Box Piots for Location GS05: Lithium through Nickel. 
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15.3.6 Location GS06 

Monitoring location GS06 is located on the Owl Branch to Woman Creek at the west Site fenceline. Table 15-1 1 
presents the analyte-specific summary statistics for BZ samples collected at GS06. Figure 15-32 through Figure 
15-37 show the analyte-specific box plots for BZ samples collected at GS06. Figure 3-23 shows the drainage 
area for GS06. 

Table 15-1 1. BZ Summary Statistics for Analytical Results from GS06 in WY97-02. 
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Figure 15-35. Total Metals Box Plots for Location GS06: Lithium through Nickel. 
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15.3.7 Location SW134 , 

Monitoring location SW134 is located north of the gravel pits north of the West Access Road. Table 15-12 
presents the analyte-specific summary statistics for BZ samples collected at SW134. Figure 15-38 through 
Figure 1543 show the analyte-specific box plots for BZ samples collected at SW134. Figure 3-140 shows the 
location of SW134. SW134 receives water pumped from the pits; the drainage area is undetermined. 

Ta Me 15-12. BZ Summary Statlsflcs for Analytlcal Results from SW134 in WY97-02. 

I I I I 52.7 22 0% 17.4 I 
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Figure 15-41. Total Metals Box Plots for Location SW134: Lithium through Nickel. 
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16. VALIDATION AND DATA QUALITY ASSESSMENT 
It is important to distinguish between the “data validation” and “data verification” performed by the Analytical 
Services Division (ASD), and the “data quality assessment” (DQA) performed by Surface Water Program 
personnel at RFETS. The following section distinguishes DQA from data validation, and discusses the technical 
basis, equations, and criteria used for DQA of surface water. 

16.1 GENERAL DISCUSSION 

Data validation and verification (V&V) procedures are the principal means of assessing the usability of surface 
water analytical data. V&V also improves overall data quality by allowing ASD to closely monitor laboratory 
performance and to provide feedliack to each laboratory regarding its ability to produce quality data that meets 
subcontract requirements. Information from V&V enables ASD to direct analytical work to laboratories that 
demonstrate superior performance by generating timely, high quality analytical data for RFETS. 

Data validation is a rigorous data review performed by a K-H ASD subcontractor on approximately 25% of the 
surface water analytical data generated by R.FETS. The remaining 75% of the data are verified under less 
extensive data reviews than through validation. V&V criteria are generally based on government-published 
standards and guidelines, primarily EPA Contract Laboratory Procedures (CLP) and SW-846 method guidelines 
for organic and inorganic data evaluation and review. Validation and verification are technically specialized data 
evaluations and are usually performed by analytical chemists. V&V work for RFETS is performed in accordance 
with a set of ASD procedures, some of which are listed below. 

0 

0 

, 

K-H, 2002, General Guidelines for Data Verification and Validation, DA-GROl-v2, 10/1/02. 

K-H, 2002, Verification and Validation Guidelines for Volatile Organics, DA-SSOI-V~, 10/1/02. 

K-H, 2002, Verification and Validation Guidelines for Inorganic Metals, DA-SSOS-V~, 10/1/02. 

K-H, 2002, Verification and Validation Guidelines for Radionuclides by Gamma Spectrometry, DA-GAM- 
v 1,6/4/02. 

All surface water analytical data collected by RFETS are considered valid (V or V1) unless the V&V process 
identifies analytical problems that require the data to be qualified. When it is necessary to qualify individual data 
records, standard qualifier codes (alphanumeric validation codes) are applied. Integer “reason codes” accompany 
these validation codes, enabling the data user to determine why the results were qualified. 

Common data qualifiers are defined below. Please refer to ASD documents for a complete list and for formal 
definitions. 

0 

V Valid data. Validation found no problems with the results. 

V1 Valid data. Verification found no problems with the results. 

1 
usually confirms that the corresponding data record has been validated and should be V1. 

This is a common but erroneous code found in the SWD validation field. Further checking by ASD 

J The analytical result is estimated. 

0 U The analytical result is considered undetected (nondetect). 
0 JB Result is d2DL and estimated due to blank contamination. 

NJ The result is presumptively estimated. 0 0 UJ The result is estimated at an elevated detection limit. 

R Unusable data, rejected by validation. ’ 
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V&V work focuses on evaluation of laboratory quality control data such as method blanks, laboratory control 
samples (LCS), and spike recoveries. It also checks for adherence to sample and extract holding times, standard 
analytical methods, contractual requirements, and proper documentation. 

Although DQA and V&V examine some of the same quality control data, they do so from different perspectives. 
DQA (in this report) looks at the overall quality of an entire water year of surface water data, in contrast to V&V, 
which looks at the analytical details of individual data packages. V&V focuses on laboratory methodology, 
while DQA focuses on interpretation of data describing QC samples that originated in the field, such as “field 
duplicate” samples and “equipment rinsate” samples. 

In contrast to V&V, the data quality assessment performed by Surface Water Program personnel at RFETS, does 
not assign data qualifiers to individual analytical results or data packages. DQA is a second level of quality 
assurance intended to be a general assessment of how well the Surface Water data collection program is 
operating. The DQA is performed by evaluating water quality data in terms of the PARCC parameters. 

R1 Unusable data, rejected by verification. 

16.2 PARCC PARAMETERS 

Use of the PARCC parameters for DQA has been promoted by EPA guidance documents. These parameters 
include: precision, accuracy, representativeness, completeness, and comparability. Accuracy and precision are 
quantitative measures. Representativeness and comparability are qualitative measures. Completeness is a 
combination of both quantitative and qualitative measures. 

Surface Water Program personnel evaluate the PARCC parameters by following guidelines published in the 
following QC documents. 

0 RMRS, 1998, Procedure for Evaluation of Data For Usability. e 
0 RMRS, 2000, Quality Assurance Program Plan for the Automated Surface-Water Monitoring Program. 

RF/RMRS-2000-013, Revision 0, March 2000. 

RMRS, 2001, Quality Assurance Program Plan For The Groundwater Monitoring Program Rocky Flats 
Environmental Technology Site. 

The following paragraphs discuss the PARCC parameters in detail and discuss the types of data available to 
assess them. 

16.2.1 Criteria for Precision 

The precision of a measurement is an expression of the mutual agreement between duplicate measurements of the 
same property taken under similar conditions. Precision can be expressed quantitatively by the relative percent 
difference (RPD) between real and field duplicate samples for metals, volatile organic compounds, 
polychlorinated biphenyls and water quality parameters as defined by the following equation: 

0 

RPD = 
(S - D ) / 2  

where: S = Concentration of analyte in Real Sample 

D = Concentration of analyte in Duplicate Sample 
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The RFETS Surface Water Program uses the “Duplicate Error Ratio.’’ (DER) to quantify the precision of @ radionuclide activity data: 

where: TPUs = Total Propagated Uncertainty of the Sample 

TPUD = Total Propagated Uncertainty of the Duplicate 

S = Sample Result 

D = Duplicate (or Lab Replicate) Result 

Because TPU is seldom reported with radionuclide activity data, the two-sigma error or random counting error 
has been substituted for TPU in the uranium, americiudplutonium and strontium calculations made for this 
report. 

The RFZTS QC criterion for surface water RPDs is that individual RPDs should be 130%. The analogous 
criterion for DERs is to be 11.96. The overall goal for the surface water dataset is to have 85% of the RPD and 
DER values comply with the QC criteria. 

16.2.2 Criteria for Accuracy 

Accuracy is the degree of agreement for a measurement with an accepted reference or true value, and is a 
measure of the bias in a system. The closer the measurement to the true value, the more accurate the 
measurement. The RFETS V&V process (described earlier) is the principal means for evaluating the accuracy 
of analytical results. 

Accuracy assessment for PARCC evaluations, is based on the Procedure for Evaluation of Data For Usability 
(RMRS, 1998). Because the RFETS V&V process compares the actual analytical methods used by each 
laboratory to the contract-required analytical methods, the Surface Water Program does not repeat this 
evaluation. However, the DQA does use an Access query to compare the contract-required detection limits 
(CRDLs) for each analyte to the achieved detection limits. 

Matrix spike (MS) and matrix spike duplicate (MSD) recoveries are reported by the analytical laboratories for 
most non-radionuclide analytical suites. Criteria for acFeptable MS recoveries vary between laboratories, 
depending on the analyte, and the analytical method. The Surface Water Program criterion for acceptable MS 
results ranges from 75 to 125 % recovery. 

Laboratory control sample (LCS) recoveries for radionuclides are often available for surface water quality data. 
According to KH-ASD, laboratories in practice will commonly accept LCS values in the range of 70-130 %. 
LCS percent recoveries between the 70-130 % laboratory range and the 75-125 % QC range required by the KH- 
ASD laboratory contracts are examined by data validators for acceptability on an analyte-by-analyte basis. The 
Surface Water Program criterion for acceptable LCS recoveries ranges from 75 to 125 % recovery. 
Because some laboratories reported LCS results in pCi/L, while others calculated % recovery, the ASD-KH team . 
implemented a new reporting criterion, “relative bias”. The relative bias criterion is defined in the BOA by the 
following formula (see Page 5-6 of the National BOA, section 2.3.2.5): 

Relative Bias = Observed - Known 
where: Observed = measured activity of LCS standard (pCi/L) 

Known = known activity of LCS standard (pCi/L) 
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Acceptable values for relative bias results range from -0.25 to 4 . 2 5 .  ASD-KH requested that laboratories begin 
reporting relative bias calculations for LCS samples in November 2001, and actual reporting began during the 
first quarter of 2002. However, no relative bias data were available for the surface water quality results reviewed 
in this report. 

16.2.3 Criteria for Representativeness 

Representativeness in DQA is limited to an evaluation of whether analytical results for field samples are truly 
representative of environmental concentrations, or whether they may have been influenced by the introduction of 
contamination during collection and handling. The potential introduction of contamination is commonly 
evaluated by examination of the analytical results for equipment rinsates. 

Equipment rinsates are used to assess the efficacy of the decontamination process used to clean surface water 
sampling equipment. Analytes detected in rinsate samples indicate possible crosscontamination between 
environmental samples. In many environmental sampling programs, rinsates are samples of volatile-free 
“distilled” water that have been poured over or through decontaminated sampling equipment and subsequently 
handled in the same manner as environmental samples. However, the surface water program samples surface 
water over time and collects the water in carboys. Therefore, a location-specific “rinse carboy” is prepared using 
distilled water. This carboy is treated the same as other surface water samples from that location, and analyzed 
for the same parameters. Analytical data from these rinse carboys is used to assess how well the carboys were 
cleaned between field deployments and to determine if contamination was introduced during sample preparation. 

Although rinsates are used specifically as indicators of crosscontamination from improper decontamination of 
equipment, they are carried through the entire sampling, shipping, and laboratory process. Therefore, they are 
good indicators of potential contamination introduced during any of these steps. Because rinsate samples are 
judged adequate to assess introduced contamination, the Surface Water Program does not use “trip blanks’’ in its 
QA program. 

16.2.4 Criteria for Completeness 

A qualitative measure of completeness is the rate of successful sampling. The DQA verifies that all planned 
samples were collected, unless insufficient water was available for sampling. The completeness goal for 
successful sampling is the collection of at least 90% of the planned samples. However, the availability of surface 
water is outside the control of the Surface Water Program. If all required stations were visited, sampling 
completeness is considered acceptable. 

Completeness as a quantitative measure of data quality may be expressed as the percentage of valid or acceptable 
data obtained from a measurement system. K-H ASD tracks analytical laboratory performance through both the 
shipment of samples to the laboratory and the receipt of data from the laboratory. Therefore the Surface Water 
Program does not track the timeliness of data receipt from the laboratories, but evaluates data completeness on 
the following formula: 

100 
D t - D P , ,  Completeness = DP, = 

or: 
where: DP, = Percentage of usable data points 

DP, = Total number of data points 

DP, = Non-usable (rejected) data points 

The completeness criterion is having 2 90% valid samples. 

16.2.5 Criteria for Comparability 

Comparability is a qualitative parameter. Consistency in the acquisition, handling, and analysis of samples is 
necessary for comparing results. Data developed under the Surface Water Program are collected in accordance 
with RFETS SOPs, transported per RFETS SOPs and US-DOT shipping regulations, and analyzed using standard 
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Primary samples (REALs) 
Field’duplicates (DUPs) 
Rinsates (RNSs) 
Totals 

EPA, or nationally recognized analytical methods. This helps to ensure comparability of results with other 
analyses performed in a similar manner. ’ 

ASD verifies that laboratory analyses are performed according to the standard protocols specified by the RFETS 
subcontract to each laboratory. Therefore, the analytical results should be comparable to data produced by 
similar methods. 

~~ ~ 

Unique Water Samples Unique Bottle Codes 
232 635 
5 15 
10 33 
247 683 

16.3 

During Water Year 2002.32 surface water locations were sampled one or more times. This resulted in a total of 
247 surface water samples collected, and 683 bottles of water being submitted to analytical laboratories for 
analysis. The following table breaks this data down by sample type. 

Table 16-1. WY02 Sample Type Breakdown. 

SURFACE WATER DQA RESULTS WATER YEAR 2002 

~ 

Analyte Total Number of Number of Percentage Goal Met 
Group Number of Unacceptable Acceptable Acceptable 

RPD Results Results RPD>30% Results 
i 

Metals 39 0 39 100.00 Yes 

November 2003 

3 0 
Totals 42 0 
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16.3.2 Accuracy During Water Year 2002 

Detection limits achieved by the laboratories analyzing samples collected during Water Year 2002 were 
compared with the contract-requireddetection limits (CRDLs) as an indicator of accuracy. An analytical 
reporting limit is raised by the dilution factor when sample dilution is necessary to bring an analyte within an 
analytical instrument’s calibration range. Such dilution is required under laboratory subcontracts issued by ASD. 
Therefore, the DQA analysis normalized reporting limits (RDLs) by dividing each of them by the sample dilution 
factor prior to comparing them against the CRDLs. 

During Water Year 2002 a total of 5216 RDLs were reported by laboratories for real, duplicate, and rinsate 
samples analyzed for all requested analytical suites. An Access query compared each normalized RDL to the 
corresponding CRDL and found that no RDLs had exceeded their CRDLs. Thus, by this measure the surface 
water data are of high accuracy. 

Matrix spike recoveries provide another measure of accuracy. Table B-6 displays recoveries for 865 matrix spike 
(MS) and matrix spike duplicate (MSD) analytical records for metals, radionuclides, and water quality 
parameters (WQP). This large amount of data is summarized in Table 16-3. The metals suite met the QC goal by 
having 91.8% of its recoveries falling in the range 75% to 125%. Both radionuclides and WQP had 100% of 
their spike recoveries falling in the acceptable range. Overall, across all analytical suites, the percentage of 
acceptable MSMSD results was 93.3%, exceeding the accuracy goal of 90%. 

Table 16-3. Summary of MS and MSD Recovery Data. 

Number 
Acceptable 

646 
21 
140 
807 

I I 
Metals 704 14 

Percentage Goal Met 
Acceptable 

91.76 Yes 
100.00 Yes 
100.00 Yes 
93.29 Yes (overall) 

?adionuclides 
NQP 

rotats I 865 I 14 

21 0 
140 0 

Number of 
Hlgh 

Results 
Above 
125% 

44 
0 
0 
44 

Relative bias values for Laboratory ControI Samples (LCS) are also used by RFETS to evaluate the accuracy of 
radionuclide analyses. The QC criterion for the acceptable range of relative bias values is from -0.25 to +0.25. 
However, no relative bias values were reported by the analytical laboratories during the 2002 Water Year, so no 
bias comparisons were made. 

Lab control sample (LCS) results for non-radionuclide suites were available for metals and water quality 
parameters (including anions). These LCS recoveries are tabulated in Table B-7, which is sorted by analyte 
group, then by percent recovery. All but one of the LCS recoveries for metals fell in the range 88% to 117.6% 
and were within the 75% to 125% acceptable QC range. LCS recoveries for WQPs fell between 86% and 114% 
and were all acceptable. In summary the LCS recoveries indicate that Water Year 2002 surface water analytical 
data for metals, and water quality parameters are all of high accuracy. 

Another aspect of accuracy is “rejected data”. Out of 5216 analytical records representing reals, duplicates, and 
rinsates during Water Year 2002, only 11 records were rejected (R or R1 qualified) during data verification, or 
validation. Another way to state this is that 99.79% of the analytical data collected during the year were 
considered to be valid and usable. Table B-8 lists the 11 rejected records, all of which were for mercury. All of 
the rejections were for reason codes 702 or 701, which mean that the sample holding times were grossly 
exceeded. Reason code 703 indicates that the samples for mercury analysis were not properly preserved in the 
field. 

9 
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16.3.3 Representativeness During Water Year 2002 

As written earlier, representativeness is an evaluation of the sampling procedure for its ability to reflect the true 
concentrations of contaminants in surface water. Equipment rinsate samples (rinse carboys) are used by the 
Surface Water Program to determine whether there is introduced contamination from improper or incomplete 
decontamination of the sampling equipment. 

During Water Year 2002 a total of 205 rinsate analytical records were generated for metals, radionuclides and 
water quality parameters. The majority (159) of these records lack evidence of contamination. The remaining 46 
records are tabulated in Table B-9, and 45 of these represent only weak evidence of contamination. 

Only one record (at the top of Table B-9) for total hardness provides substantial evidence of inadequate 
decontamination of a sample carboy at location SW093 sampled 4/9/02. The validated total hardness result is 
11000 pgL, which is 5.5 times greater than the detection limit. This rinsate sample was not filtered and the 
hardness may be due to calcium carbonate scale from the carboy. 

Table B-9 contains 45 other rinsate records,^mostly for metals, which are “B” qualified, denoting that they are 
above the instrument detection limit, but below the method detection limit. Most of these appear to be low level 
detections of metals that tend to be relatively abundant in surface water and soil such as: Ca, Mg, Na, K, Mn, Fe, 
and Sr. However, there is some evidence of trace metals, such as: As, Sb, Cr, Cu, Pb, and Se. 

Overall, there is very little evidence of introduced contamination during Water Year 2002 surface water sampling 
and/or shipping activities. Most of the rinsates appear to be clean, and all but one of the remaining records are 
“B” qualified. Therefore surface water quality data for the year are judged to be representative of the actual 
surface water concentrations. 

Because all required sampling locations were visited, and the samples that could be collected were analyzed, 
analyses for the year are judged to be representative with respect to spatial coverage. 

16.3.4 Completeness During Water Year 2002 

If sufficient surface water is available for sampling, the goal is to have greater than or equal to 90% successful 
sampling of all required stations. However, the availability of surface water is beyond the control of the 
samplers. Surface water monitoring during Water Year 2002 required sampling at up to 32 gaging stations and 
surface water sampling locations. In actuality, samples were collected at each of the 32 sites and submitted to the 
laboratory for analysis. Therefore the sampling success rates for each requested analytical suite was 100%. 
Because all requested stations were sampled during Water Year 2002, sampling completeness exceeded the goal. 

ValidationNerification completeness is summarized in Table 164. This table compiles by analytical suite 
(actually by SWD line item code, LIC), the total number of data points for reals, duplicates, and rinsate samples. 
It then subtracts rejected data points, and subtracts points that lack validation qualifiers. The result is the net 
number of usable validated or verified data points, and this is expressed as % usable data, or % V&V 
completeness. The QC goal for completeness is >=go%. Note that only analytical data are validated, so Table 
1 6 4  excludes physical methods such as sieving. 

Metals data for total recoverable Be and dissolved Cd generated by the LICs “SSO5CO38” and “SSO5CO37”, 
failed to meet the completeness goal. Although Be was close at 87.5%. RAS-A-003 alpha spec for Pu-239/240 
had a completeness of 88.9%, just missing the 90% goal. Validation completeness for all other metals, other 
radionuclides, and WQPs all exceeded the completeness goal. The overall validation completeness across all 
analytical suites was 96.0%, exceeding the completeness goal. Therefore from the perspective of V&V 
completeness, the Water Year 2002 surface water data are acceptable. 

Another measure of completeness is that an adequate number of QC samples (field duplicates and equipment 
rinsates) must be collected to meet QC requirements. The recommended frequency for collecting duplicate e samples is one duplicate (DUP) per 20 or fewer primary (REAL) water samples. In other words, duplicates 
should be collected at a 5% or greater frequency per REAL sample. Like duplicates, rinsate samples (RNS) are 
also to be collected at a 5% or greater rate. 
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The sample collection frequencies of REAL, DUP, and RNS samples are tabulated by analyte suite in Table 16-5. 
Physical parameters (such as sieve analysis) do not appear under “Analyte Group” because no duplicate or rinsate 
samples were collected for these analytes during Water Year 2002. 

The ratios of REAUDUP samples by location shown in Table 16-5 all meet Surface Water program QC goals 
with one DUP per 9 REAJ2 for metals, one DUP per 7 R E U S  for radionuclides, and one DUP per 18 REALs for 
WQPs. Across all analyte suites and samples collected during the year, the overall frequency of duplicates was 
10.4%, greatly exceeding program goals (>=5%). The ratios of REAUDUP records did not meet Surface Water 
program goals with only one DUP per 103 REALS for metals, one DUP per 29 REALs for radionuclides, and one 
DUP per 53 REAL24 for WQPs. Across all analyte suites and samples collected during the year, the overall 
frequency of duplicate records was 1.56%, falling short of program goals (>=5%). Recent changes in sample 
preparation protocols have addressed this issue, and the appropriate number of DUPs is being collected for 
WY03. 

The ratios of REAL/ RNS samples of Table 16-5 also meet program QC goals with one rinsate per 5.6 REALs for 
metals, one per 3.7 REALs for radionuclides, and one per 5.4 REALs for WQPs. Overall, across all suites and 
samples collected during the year, the rinsate collection frequency was 21.4% exceeding program goals (>=5%). 
The ratios of REAL4RNS records nearly met Surface Water program goals with one RNS per 25 REALS for 
metals, one RNS per 21 REALs for radionuclides, and one RNS per 16 REALS for WQPs. Across all analyte 
suites and samples collected during the year, the overall frequency of rinsate records was 4.21%, nearly meeting 
program goals (>=5%). 

In summary, both field duplicate and rinsate sampling frequencies were within surface water QC requirements on 
a per location basis, but not on a per sample basis. Recent changes in sample preparation protocols have 
addressed this issue. 
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Table 164. Summary of Validation and Verification Data Completeness. 
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Anaiyte Analytical Line Item Number of Number of Number of Ratio Ratio Number Number Number Total 
Group Method Code Locations Locations Locations REAL4 REAL4 REAL DUP RNS Records 

Sampled Sampled Sampled DUPs RNSs Records Records Records 
for REALs for DUPs for RNSs (Goal QO) (Goal 4 0 )  

Metals CLP-sow MET-A-001 45 5 8 9 5.63 3599 35 143 3777 
Radionuclides LIQUID LSC-A-001 55 8 15 6.875 3.67 1114 38 52 1 204 

SCINTILLATION 
COUNTER 

SM2320B 
WQP E31 0.1.31 0.2, WCH-A-002 54 3 10 18 5.40 159 3 10 1 72 

Totals 154 16 33 9.625 4.67 4872 76 205 5153 
Percentages 10.39% 21.43% 1.56% 4.21% 
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16.3.5 Comparability During Water Year 2002 

Therefore, the analytical data generated during the year should be comparable to corresponding analyses from 
previous years. 

@ No changes were made to surface water sampling or to analytical procedures during Water Year 2002. 

16.4 DQA SUMMARY 

The above DQA evaluations of surface water quality data for Water Year 2002 lead to the following conclusions, 
listed by PARCC parameter. 

Precision 

0 Overall, 100% of the DER values are in compliance with the criterion, indicating excellent precision for 
radionuclide analyses. 

Overall, the non-radionuclide data had 100% acceptable RPDs, and exceeded the 85% goal. 

Accuracy 

0 A significant observation is that 100% of the data records achieved the contract-required CRDLs. By this 
measure the surface water data are of high accuracy. 

Out of 5216 analytical records representing reals, duplicates, and rinsates during Water Year 2002, only 11 
records were rejected (R or R1 qualified) during data verification or validation. Another way to state this is 
that 99.79% of the analytical data collected during the year were considered valid and usable. 

Overall, across all analytical suites, the percentage of acceptable MSMSD results was 93.3%, exceeding the 
accuracy goal of 90%. I 

All LCS recoveries were in the acceptable range for metals and water quality parameters indicating that these 
surface water analytical data were all of high accuracy. 

0 e 

Representativeness 

Overall, little contamination was introduced during Water Year 2002 surface water sampling and/or shipping 
activities, because nearly all of the rinsate records appear to be clean. Only one validated data record for 
hardness was greatly above its detection limit, suggesting incomplete decontamination of the carboy. 
Therefore overall surface water quality data for the year is judged to be representative of the actual surface 
water concentrations. 

Completeness 

The overall sampling success rate (for all analyte suites) was 100% during Water Year 2002. Although this 
exceeds the goal of 90%, the availability of surface water is beyond the control of the samplers.. Because all 
requested sampling stations were visited, sampling completeness is considered adequate for Water Year 
2002. e 
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a 0 The overall validation completeness across all analytical suites was 9696, exceeding the completeness goal. 
Therefore from the perspective of V&V completeness the Water Year 2002 surface water data are 
acceptable. 

In summary, both field duplicate and rinsate sampling frequencies met QC requirements on a per location 
basis. The problems with frequencies on a per sample basis have been addressed through changes in sample 
preparation protocols. 

0 

Comparability 

0 No changes were made to surface water sampling or to analytical procedures during Water Year 2002. 
Therefore, the analytical data generated during the year should be comparable to previous years. 
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APPENDIX A: HYDROLOGIC DATA 
A.l DISCHARGE DATA 

This section includes mean daily discharge tables and hydrographs by monitoring location and water year. Electronic copies of the discharge grids are included in 
the Appendix Tables directory on the CD-ROM disc. The grids are given in a single Microsoft Excel file. Each file contains separate worksheets for each 
monitoring location. 
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Average 
Maximum 
Minimum 

Final Auromared Strrjace- Warer Moniroring Keporr Appendices: Waler Year 2002 
A. l . l  GSOl: Woman Creek at Indiana Street 

0.OOOl 0.OOOl 0.0781 0.09Ol 0.0741 0.2221 0.0281 0.1621 0.005l 0.OOOl 0.OOOl 0,000’ 
0.OOOl 0.0001 0.1551 0.2121 0.1601 0.4901 0.0691 1.8541 0.0311 0.OOOl 0.OOOl 0,000 
0.00Ol 0.0001 0.OOOl 0.0421 0.0341 0.0761 0.OOOl 0.OOOl 0.OOOl 0.00Ol 0.0001 0.000 

Table A-1. WY02 Discharge Summary for GSOl: Woman Creek at Indiana Street 

Cubic Feet 
Gallons 

Acre-Feel 

November 2003 

01 0 209993 2406291 179624 593832 718081 434645 13917 0 0 0 
01 0 1570854 18000291 1343683 4442168 5371621 3251367 104107 0 0 0 

0.00l 0.00 4.82 5.521 4.12 13.63 1.651 9.98 0.32 0.00 0.00 0.00 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-2 

Annual Summaries for WY02 Ft%3/S;rl 
Cubic Feet 1744447 

Gallons 13049371 
Acre-Feet 40.05 
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Average 
Maximum 
Minimum 

Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 
A.1.2 GS02: Mower Ditch at Indiana Street 

0.000 0.000 0.000 0.OOOl 0.OOOl 0.OOOl 0.000 0.000 0.OOOl 0.0001 0.000 0.000 
0.000 0.000 0.000 0.oOol 0.0001 0.0001 0.000 0.000 0.OoOl O.OOO( 0.000 0.000 
0.000 0.000 0.000 0.OoOl 0.OoOl 0.0001 . 0.000 0.000 0.00Ol 0.0001 0.000 0.000 

Table A-2. WY02 Discharge Summary for GS02: Mower Ditch at Indiana Street 

Cubic feet 
Gallons 

Acre-feet 

Water Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A-3 November 2003 



Final Aulomaied Surface- Waler Monitoring Reporl Appendices: Waler Year 2002 
A.1.3 GS03: Walnut Creek at Indiana Street 

Average 
Maximum 
Mnimum 

Table A-3. WY02 Discharge Summary for GS03: Walnut Creek at Indiana Street. 

0.393 
1.517 

0.480 0.017 0.3331 0.2731 0.0811 0.4111 0.034 0.8921 0.067 0.285 0.0001 
1.554 0.495 1.5621 1.2811 1.1991 1.6081 0.741 3.4671 0.966 1.453 0.0001 
0.000 0.000 O.OOO[ 0.000l 0.OoOl 0.OoOl 0.000 0.OoOl 0.000 0.000 0.OoOl 0.000 

November 2003 

Cubic Feel 
Gallons 

Acre-Feet 

01 1017431 
01 7610910 

1.021 20.46 16.79 4.52 25.29 2.02 54.821 3.97 17.54 . 0.001 23.36 

12853621 444001 891262 731175 197074 1101507 87985 23878641 173072 763974 
96151771 3321351 6667101 5469566 1474213 8239842 658176 178624631 1294671 5714926 

29.51 I 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A 4  

Annual Summaries for WY02 Ft?S/S;rl 
123.6 

Cubic Feet 8681105 
Gallons 64939180 

Acre-Feet 199.29 



IU7/EW/WI-'-03-S WMA NlXPrl'02. UN 
Final Airtomated Surface- Water Monitorinw Report Appendices: Warer Year 2002 

Average 
Maximum 
Wnimum 

~ 

A.1.4 GS04: Rock Creek at Highway 128 

Table A-4. WY02 Discharge Summary for GS04: Rock Creek at Highway 128. 

0.0001 0.100 O.l l8l  0.115 0.156) 0.2991 0.102 0.243 0.015 0.000 0.000 0.000 
0.0001 0.162 0.2101 0.263 0.2771 0.6241 0.172 2.276 0.097 - 0.000 0.000 0.000 
0.0001 0.000 0.0421 0.000 0.0821 0.1771 0.048 0.038 0.000 0.000 0.000 0.000 

Water Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 

I Day I Oct-01 I Nov4l  I Decal  I Jan-02 I Feb-02 I Mar42 I Apr-02 I May42 I Jun-02 I Jul-02 I Aug-02 I Sep-02 I 
II nnnni nnnfii n 1451 nnfistwR IWR I 01721 00471 00971 00001 00001 0 000 

Cubic feet 
Gallons 

Acre-feet 

November 2003' 

27 2590961 3155421 297155 242422 671266 263454 6499121 399911 01 0 0 
199 19381741 23604201 2222875 1813445 5021419 1970771 4861681 I 2991531 01 0 0 

0 00 5 951 7 241 6 82 557 1541 605 14921 0 921 0 001 0 00 0 00 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
.15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

A-5 



IU.‘/l~fM/Wl’- 03-S WMA NLIU’1‘02. U N  

Ave,mge 
Maximum 
m i m u m  

Final Air lomaled Surface- Waler Moniroring Keporl Appendices: Waler Year 2002 
A.1.5 GS05: Woman Creek at West Fenceline 

0.0241 0.067l 0.077 #DIV/O! I #DIV/O! I 0.040 0.0231 0.058 0.0071 0.0001 0.OOOl 0.005 
0.0441 0.0981 0.162 0.0001 0.0001 0.047 0.035) 0.850 0.0461 0.000l 0.OOOl 0.017 
0.0001 0.0361 0.041 0.OOOl 0.OOOl 0.0% 0.Olll 0.007 0.0001 0.000l 0.00ol 0.000 

Table A-5. WY02 Discharge Summary for GS05: Woman Creek at West Fenceline. 

Cubic feel 
Gallons 

Acre-f eel 

November 2003 

643411 1734101 1599101 0 01 17394 589901 155776 19027 0 0 12852 
4813011 12971951 11962071 0 01 130117 4412761 1165285 142333 0 0 96139 

1.481 3.981 3.671 0.00 0.00l 0.40 1.351 3.58 0.44 0.00 0.00 0.30 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-6 

Ft%$ccxl 
Cubic Feet 661699 

Gallons 4949853 
Acre-Feet 15.19 

partial mta 



I~~/i~~M/Wl’-03-SWMANLHi’~02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

A.1.6 GS06: Owl Branch at West Fenceline 

Table A-6. WY02 Discharge Summary for GS06: Owl Branch at West Fenceline. 

Average 
Maximum 
tdnimum 

Partial Data Partial Data Partial Data 

0.000 0.000 0.0001 0.0001 0.000 0.003 0.001 0.004 0.001 0.000 0.000 0.000 
0.000 0.000 0.OOOl 0.0021 0.001 0.005 0.002 0.053 0.005 0.000 0.000 0.000 
0.000 0.000 0.OoOl 0.00Ol 0.000 . 0.001 0.000 0.000 0.000 0.000 O.OOO 0.000 

Flaw Rate 

Cubic Feet 
Gallons 

Acre+ eet 

0 0 27 598 152 6203 2139 11207 1770 0 0 0 
0 0 200 4475 1133 46403 16003 83835 13240 0 0 0 

0 00 0 00 0 00 0 01 0 00 0 14 0 05 0 26 0 04 0 00 0 00 0 00 

November 2003 



III.’/~MM/WI’-03-SWMANI,IU’7‘02. UN 

Average 
Maximum 
Mnimum 

1;i’nal Airtomated Sirrface- Water Monitoring Report Appendices: Water Year 2002 
A.1.7 GS08: South Walnut Creek at Pond 6-5 Outlet 

0.670 0.044 0.4501 0.397 0.103) 0.592 0.040 0.796 0.086 0.4541 0.000 0.597 
2.346 1.325 2.3011 1.830 1.5701 2.275 0.997 2.411 1.331 2.1521 0.000 2.144 
0.000 0.000 0.00Ol 0.000 0.00Ol 0.000 0.000 0.000 0.000 0.OoOl 0.000 0.000 

Table A-7. WY02 Discharge Summary for GS08: South Walnut Creek at Pond 8-5 Outlet. 

Cubic feet 
Gallons 

Acre-Feet 

0 1548056 
0 11580267 

17939471 1144461 12054921 10625171 248374 1586695 1041431 21317991 223123 12151221 
134196571 8561 191 90177071 79481781 1857967 11869305 7790431 159469631 1669078 90897481 

4 1.1 8 1 2.631 27.671 24.391 5.70 36.43 2.391 48.941 5.12 27.901 0.00 35.54 

Annual 

KEY: WR: No data or unacceptable data due to winter icing conditions ’ 

BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 
0 

A-8 

Summaries for WY02 

November 2003 



IU~/EMM/WI~-03-S WMANI,IU"I'02. UN 
Final Aulomaled Surface- Waler Monrloring Reporr Appendices: Water Year 2002 

A.1.8 GS10: South Walnut Creek at B-1 Bypass 

Table A-8. WY02 Discharge Summary for GS10: South Walnut Creek at B-1 Bypass. 

Average 
Maximum 
Mnimum 

November 2003 

0.052 0.061 0.043 0.053 0.0371 0.062 0.039 0.266 0.058 0.054 0.058 0.125 

0.038 0.033 0.033 0.044 0.0281 0.042 0.027 0.026 0.023 0.024 0.008 0.023 
0.135 0.272 0.087 0.112 0.0661 0.142 0.050 4.190 0.407 0.077 0.795 1.288 

CubicFeet 
Gallons 

Acre-Feet 

Discharae 
139488 156971 114279 143027 ' 88366 165633 101171 711247 149226 144116 156501 323213 

1043440 1174227 854866 1069918 661023 1239019 756814 5320496 1116286 1078066 1170712 2417798 
3.20 3.60 2.62 . 3.28 2.03 3.80 2.32 16.33 3.43 3.31 3.59 7.42 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 

* ITALICS: Italic values contain data estimated from field observations 
and electronic record at adjacent or comparable gages 

A-9 

Annual Summaries for WY02 
0.076 

Acre-Feet 54.94 



RI'/li'MM/Wl'-03-S WMA NldlU-"1'02. UN 

Average 
Maximum 
Mnimum 

Final Air tonlaled Surjace- Water Monitoring Report Appendices: Water Year 2002 
A.1.9 GS11: North Walnut Creek at Pond A 4  Outlet 

0.OOOl 0.0001 0.OOOl 0.OOOl 0.OOOl 0.0OOl 0.OOOl 0.2901 0.0001 0.OOOl 0.OOOl 0.000 
0.OOOl 0.OOOl 0.OOOl 0.OOOl 0.OOOl 0.000l 0.OOOl 1.8511 0.0001 0.0001 0.OOOl 0.000 
0.00Ol 0.00Ol 0.00Ol 0.0OOl 0.00Ol 0.0001 0.0OOl 0.OoOl 0.OOOl 0.OOOl 0.OoOl 0.000 

Table'A-9. WY02 Discharge Summary' for GS11: North Walnut Creek at Pond A-4 Outlet 

Cubic Feet 
Gallons 

. Acre-Feet 

November 2003 

01 0 01 01 01 0 0 7778471 01 0 01 0 
01 0 01 01 01 0 0 58187031 01 0 01 0 

0.001 0.00 0.001 0.00l 0.001 0.00 0.00 17.861 0.001 0.00 0.00l 0.00 

Flow Rate 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-I0 

Annual Summaries for WY02 

F t 3 / S e c l l  
GPM 

Acre-Feet 



IU’/E~/WP-O3-SWMANIdRPTO2. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

A.l.10 GS12: North Walnut Creek at Pond A-3 Outlet 

Cubic Feet 
Gallons 

Acre-feet 

Table A-IO. WY02 Discharge Summary for GS12: North Walnut Creek at Pond A-3 Outlet 

457717 0 0 0 0 464372 178632 708852 126281 0 0 0 
3423963 0 0 0 0 3473743 1336261 5302583 944649 0 0 0 

10 51 0 00 0 00 0 00 000 1066 4 10 1627 2 90 0 00 0 00 0 00 

KEY: WR No data or unacceptable data due to winter icing conditions 
BD Bad data due to equipment failures 
/TALKS Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WY02 

Acre-Feet 

November 2003 A-11 



l<l’/l?MM/Wl’- 03-S WMA NLIU’ 7‘02. UN 
1;’inal Aiilonialed Stiflace- Warer Monitoring Reporr Appendices: Warer Year 2002 

A. l . l l  GS16: Antelope Springs 

Average 
Maximum 
Mnimum 

Table A-11. WYOZ Discharge Summary for GS16: Antelope Springs. 

0 037 
0 080 
0 021 

0 0771 0 0871 0 0931 #DIV/OI I #DIV/OI I 00901 0066 01031 0045 00181 00271 
01091 01471 01311 00001 OOOOl  01101 0081 05751 0146 00241 00461 
0 0521 0 0711 00741 OOOOl OOOOl  00811 0 052 00481 0021 00141 00211 

November 2003 

Cubic Feet 
Gallons 

Acre-Feet 

206546 195976 48071 0 0 544251 171297 276257 1173931 49521 729691 96739 
1545070 1466000 359593 0 0 4071261 1281392 2066547 8781631 370443 5458441 723655 

110 000 0 00 1251 3 93 6 34 2 691 114 1681 2 2 2  4 74 4 5 0  

Annual Summaries for WYOZ 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures . 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-I2 

F t z ; r l  

Cubic Feet 1289193 
Gallons 9643834 

Acre-Feet 29.60 
Panial Data 

. I  



lWl~MM/Wl’-03-S WMA NI2IU’7‘02. UN 

Average 
Maxrrnurn 

I+ml Automated Stirface- Water Monitoring Report Appendices: Water Year 2002 
A.1.12 GS22: 400 Area Outfall to SID 

0016 0024 0014 0018 0015 0029 0017 0065 0024 0011 0022 0 039 
0090 0123 0068 0072 0058 0070 0031 0560 0116 0023 0 129 0 328 

Table A-12. WY02 Discharge Summary for GS22: 400 Area Outfall. 

Mnrrnurn 0006 0005 0009 0010 0009 0017 0014 0008 0013 0006 0005 0 004 - 
Flow Rate 

CubrcFeet 
Gallons 

Acre-Feet 

42976 62186 38639 476431 35959 77454 43020 175365 61964 28435 58776 101749 
321484 465183 289040 3563971 268993 579400 321813 1311821 463526 212705 439679 761138 

0 99 1 43 0 89 1091 0 83 1 78 0 99 4 03 142 0 65 135 234 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field obseivations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WYOZ 

rsl 

Gallons 
Acre-Feet 

November 2003 A - I 3  



0 

IU'/l?MM/Wl'-03-S WMA NL lU"1'02. UN 

Avenge 
Maximum 
Mnimum 

Final Airloniaied Sirface- Waier Motiiroritig Reporr Appendices: Waler Year 2002 
A.1.13 GS27: Building 8891884 Sub-Drainage Area 

0.OOOOl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000l 0.0004 0.OOOOl 0.OOOOl 0.0000 0.0001 
0.OOOOl 0.0003 0.0001 0.0000 0.0000 0.0007 0.OOOOl 0.0078 0.OOOOl 0.OOOOl 0.0006 0.0014 
o.OooOl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000~ 0.0000 0.0000~ 0.0000~ . 0.0000 0.~000 

Table A-13. WY02 Discharge Summary for GS27: Building 8891884 Sub-Drainage Area. 

Cubic Feet 
GaIIons 

Acre-Feet 

0 461 5 4 0 1191 0 968 0 0 63 216 
0 3461 41 30 0 8871 0 7244 1 0 469 1616 

0.005 0.000 0.OOll 0.000 0.000 0.000 0.0031 0.000 0.022 0.000 0.000 0,001 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WY02 

Cubic Feet 

Acre-Feet 

November 2003 A-14 
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Final Automated Surface- Waier Moniioring Report Appendices: Water Year 2002 

A.1.14 GS28: Ditch NW of 8865 

Table A-14. WY02 Discharge Summary for GS28: Ditch NW of B865. 

Average 
Maximum 
Minimum 

November 2003 

I I I 0.0000 0.0000 0.0000 0.00271 0.OOOOl 0.0000 0.0002 0,0008 

I 1 I 0.0000 0.0000 0.0000 0.0000~ 0.0000~ 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.04841 0.00001 0.0000 0.0049 0.0143 

Cubic Feet 
Gallons 

Acre-Feet 

I 01 01 0 7225 0 0 4261 2012 

I 00001 00001 0000 0166 0000 0000 OOlOl 0 046 
01 01 0 54049 0 0 3189) 15050 



RI’/liMM/Wl’-03-S WMANIXI’7’02. UN 
I7inal Ail foniated Sirrface- Water Monitoritig Report Appendices: Water Year 2002 

A.1.15 GS31: Woman Creek at Pond C-2 Outlet 

Average 
Maximum 
Mnimum 

Table A-15. WY02 Discharge Summary for GS31: Woman Creek at Pond C-2 Outlet. 

0.OOOl 0.OOOl 0.000 0.000 0.000 0.000 0.0001 0.000 0.000 0.0001 0.OOOl . 0.002’ 
0.OoOl 0.OoOl 0.000 0.000 0.000 0.000 0.OoOl 0.000 0.000 0.WOl 0.oOol 0.072 
0.00Ol 0.00Ol 0.000 0.000 0.000 0.000 0.0001 0.000 0.000 0.OOOl 0.0OOl 0.000 

. 

Cubic Feet 
Gallons 

Acre-Feet 

01 01 01 01 01 01 01 01 01 01 01 6242 
01 01 01 01 01 01 01 01 01 01 01 46692 

0.00l ’ 0.00l 0.00l 0.00l 0.00l 0.001 0.00l 0.001 0.001 0.00l 0.001 0.14 

November 2003 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-16 

Cubic Feet 

Acre-Feet 



Final A titomated Stirface- Waier Moniloring Reporl Appendices: Waler Year 2002 
A.1.16 GS33: No Name Gulch at Walnut Creek 

Average 
Maximum 
bhnimum 

Table A-1 6. WY02 Discharge Summary for GS33: No Name Gulch at Walnut Creek. 

0.000 0.000 0.000 0.OOOl 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.OoOl 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.0OOl 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

November 2003 

Cubic Feef 
Gallons 

Acre-Feet 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-17 

Annual Summaries for WYOZ 

GPM 
F t 3 / S e c l l  

Cubic F e e t 1 7 1  

Acre-Feet 0.00 
Gallons 



RI'/I?MM/WI'-03-S WMANI~IU"I'02. UN 

Average 
Maximum 
Mnimum 

I h d  Airloniaied Surface- Water Moniloring Reporr Appendices: Waler Year 2002 
A.1.17 GS35:.McKay Ditch at Walnut Creek 

0.OOOl 0.OOOl 0.000 0.000 0.000 0.OOOl 0.000 0.0541 0.000 0.000 0.0001 o.ooo2 
0.OOOl 0.OOOl 0.000 0.000 0.000 0.OOOl 0.000 1.0301 0.000 0.000 0.OOOl 0.000 
0.oOOl 0.OoOl 0.000 0.000 0.000 o.Oml 0.000 0.0001 0.000 0.000 0.oOol 0.000 

Table A-1 7. WY02 Discharge Summary for GS35: McKay Ditch at Walnut Creek: 

Cubic Feel 
Gallons 

Acre-Feet 

01 01 01 01 01 01 01 1445641 0 0 0 0 
01 01 01 01 01 01 01 10814171 0 0 0 0 

0.001 O.OO[ 0.001 0.00l 0.001 0.OOl 0.00l 3.321 0.00 0.00 0.00 0.00 

A-I8 November 2003 



Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 
A.1.18 GS38: Central Avenue Ditch at Eighth Street 

Average 
Maximum 
Mnimum 

Table A-18. WY02 Discharge Summary for GS38: Central Avenue Ditch at Eighth Street. 

0.001 0.007 0.001 0.002 0.001 0.007 0.000 0.063 0.005 0.0001 0.009 0.029 
0.016 0.079 0.020 0.028 0.008 0.052 0.001 1.092 0.085 0.0001 0.212 0.369 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.OOOl 0.000 0.000 

November 2003 

Cubicfeet 
Gallons 

Acre-feef 

Mater Year 2002: Dailv Mean Discharae Values in Cubic Feet Der Second 

43 169874 12023 0 23244 76291 
325 1270744 89936 0 173880 570693 

0.07 0.39 0.09 0.13 0.03 0.44 0.00 3.90 0.28 0.00 0.53 1.75 

2850 16956 3893 5806 1316 19156 
21322 126838 29119 43433 9847 143297 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-19 

Annual Summaries for WY02 

0.01 1 

Acre-Feet 



IU‘/l?MM/WI’-03-S WMA NI,IU’ 7’02. UN 

Average 
Maximum 
Mnimum 

Final Automated Surjbce- Warer Monitoring Keport Appendices: Warer Year 2002 
A.1.19 GS39: 903/904 Pad Sub-Drainage Area 

0000 OOOll OOOOl  O O O O l  OOOOl  ooool 0000 OOlOl 00001 Ooool 00021 0 005 
0000 00121 OOOll O O O O l  OOOOl  00031 0000 0 1641 0011l O O O O l  00481 0 068 
0000 OOOOl  OOOOl  ooool ooool O O O O ~  0000 00001 00001 000ol O O O O ~  0 000 

Table A-19. WY02 Discharge Summary for GS39: 903/904 Pad Sub-Drainage Area. 

Cubic Feet 
Gallons 

Acre-Feet 

491 17791 1081 01 0 413 01 25499 1108 01 5460 13087 
21 40841 97894 3651 133051 8111 01 0 3086 01 190746 8285 

0 001 0 041 0 001 0 001 0 00 0 01 0 001 0 59 0 03 0 001 0 13 0 30 

November 2003 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-20 

Annual Summaries for WY02 

GPM 
F t 3 / S e c E l  

Cubic Feet 47501 
Gallons 355336 

Acre-Feet 



IZl’/l~MM/Wl’-O3-S WMA NIJW “02. UN 

Average 
Maximum 
Mnimum 

Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 
A.1.20 GS40: South Walnut Creek East of 750 Pad 

0.0251 0.032 0.025 0.025 0.023 0.044 0.0251 0.0871 0.036 0.022 0.038 0.061 
0.0821 0.131 0.063 0.074 0.053 0.087 0.0411 0.8161 0.116 0.035 0.255 0.397 
0.OlOl 0.016 0.017 0.015 0.016 0.027 0.0221 0.0211 0.020 0.015 0.011 0.023 

Table A-20. WYO2 Discharge Summary for GS40: South Walnut Creek East of 750 Pad. 

CubrcFeet 
Gallons 

Acre-Feet 

Water Year 2002: Dailv Mean Discharae Values in Cubic Feet oer Second 

65873 82318 66022 67746 55442 116745 64892 2340741 93263 59936 101324 159396 
492765 615785 493878 506775 414734 873311 485428 17509961 697655 448350 757955 1192368 

151 189 1 52 1 56 1 27 2 68 1 49 5 371 2 14 1 38 2 33 366 

November 2003 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WYOZ 

0.037 

Acre-Feet 26.79 

A-21 
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Final A ritoniated Strrface- Waler Monitoring Report Appendices: Water Year 2002 

A.1.21 GS41: Unnamed Gulch Tributary to Walnut Creek Southwest of GS03 

Table A-21. WY02 Discharge Summary for GS41: Unnamed Walnut Creek Tributary. 

Average 
Maximum 
Minimum 

November 2003 

0.000 0.000 0.000 0.000 0.0001 0.OOOl 0.OOOl 0.0001 0.0001 0.000 0.oOol 0.000 
0.000 0.000 0.000 0.000 0.0001 0.OoOl 0.oOol 0.0001 0.oOol 0.000 0.0001 0.000 
0.000 0.000 0.000 0.000 0.00Ol 0.OOOl 0.OOOl 0.00Ol 0.0001 0.000 . 0.OoOl 0.000 

Flow Rate 

Cubic Feet 
Gallons 

Acre-Feel 

01 0 0 01 0 01 01 01 01 01 01 0 
01 0 0 01 0 01 01 01 01 01 01 0 

0.001 0.00 0.00 0.001 0.00 0.00l 0.001 0.001 0.00l 0.001 0.OOl 0.00 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-22 

Annual Summaries for WYOZ 

0.000 

Cubic Feet 
Gallons 

Acre-Feet 0.00 



lW/L?'MM/WP-03-SWMANLRP1'02. UN 
Final Airtomated Surface- Water Monitoring Report Appendices. Water Year 2002 

A.1.22 GS42: Unnamed Gulch Tributary to the SID North of SW027 

Table A-22. WY02 Discharge Summary for GS42: Unnamed Gulch Tributary to SID. 

Average 
Max/mum 
Mnmum 

Water Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 

0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0 000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0 000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0 000 

November 2003 

Cubic feet 
Gallons 

Acre-f eel 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-23 

Annual Summaries for WY02 

Cubic Feet 
Gallons 

Acre-Feet 



IW/li'MM/WP- 03-S WMA NLIZP '1'02. UN 

Average 
Maximum 
h?jnimum 

Final Airloniaied Surface- Water Moniloritig Reporr Appendices: Waier Year 2002 
A.1.23 GS43: Building 886 Sub-Drainage Area 

0.OOOOl 0.OOOOl 0.00031 0.OOOOl 0.00001 0.OOOOl 0.0000l 0.00191 0.OOOOl 0.OOOOl 0.OOOOl 0.0001 
0.00001 0.00OOl 0.0051 I 0.00021 0.00001 0.0001 I 0.0000[ 0.05171 0.OOOOl 0.000Ol 0.OOOOl 0.0033 
0.00OOl. 0.0000~ 0.00OOl 0.00OOl 0.0000~ 0.0OOOl 0.0000l 0.00001 0.0000~ 0.OOOOl 0.00OOl 0.0000 

Table A-23. WYOZ Discharge Summary for GS43: 8886 Sub-drainage. 

Cubic feet 
Gallons 

Acre-Feel 

November 2003 

0 0 802 i a  0 9 0 5130 0 0 0 286 
0 0 6002 131 0 71 0 38376 0 0 0 2136 

0.007 0.000 0.000 0.018 0.000 0.000 0.000 0.000 0.118 0.000 0.000 0.000 

Flow Rate 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-24 

Cubic Feet 

Acre-Feet 



e 

Average 
Maximum 
Mnimum 

RF/IlrMM/WP-03-S WMANLWTO2. UN 

0.0005l 0.0011 0.0009 0.0004 0.0002 0.00051 0 . O O O l l  0.00761 0.0022 0,0001 0.0005 0,0019 
0.00341 0.0058 0.0024 0.0012 0.0007 0.00281 0.00121 O.lOl6l 0.0081 0.0003 0.0103 0.0311 
0.OOOOl 0.0000 0.0006 0.0000 0.0000 0.OOOOl 0.OOOOl 0.00OOl 0.0003 0,0000 0,0000 0,0000 

Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 
A.1.24 GS44: Ditch West of 8771 North of l771L 

CubicFeel 

Acre-Feet 
Gallons 

Table A-24. WY02 Discharge Summary for GS44: Ditch West of B771 North of T771L. 

1212 2934 1782 633 393 1150 195 20444 5642 347 1275 4940 

0.028 0.067 0.041 0.015 0.009 0.026 0.004 0.469 0.130 0.008 0.029 0.113 
9065 21947 13331 4737 2938 8599 1462 152934 42206 2595 9539 36953 

November 2003 I 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-25 

Annual Summaries for WY02 

0.001 

Acre-Feet 0.940 
Partial Data 



tU~/l~MM/Wl-’-O3-S WMA NLIU-’ 7‘02. UN 
I%al Atrtomaled Surface- Water Moniioring lieport Appendices: Water Year 2002 

A.1.25 GS45: Upper Church Ditch at West Gravel Pits 

Average 
Maximum 
m’nimum 

Table A-25. WY02 Discharge Summary for GS45: Upper Church Ditch at West Gravel Pits. 

0.OOOl 0.OOOl 0.OOOl 0.000 0.0001 0.00Ol 0.0001 0.006 0.OOOl 0.000 0.000 0.000 
0.OOOl 0.OOOl 0.OOOl 0.000 0.0001 0.OOOl 0.000l 0.083 0.OOOl 0.000 0.000 0.000 
0.00Ol 0.OoOl 0.00Ol 0.000 0.00ol 0.OoOl 0.00Ol 0.000 0.OoOl 0.000 0.000 0.000 

Flow Rate 

Cubic Feet 
Gallons 

Acre-Feet 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

01 15726 01 0 0 0 
01 0 0 0 

0.00l 0.00l 0.00l 0.00l 0.001 0.00l 0.001 0.36 0.00l 0.00 0.00 0.00 

01 01 01 01 01 ’ 01 
01 01 01 01 . 01 01 01 117637 

Acre-Feet 

Annual Summaries for WY02 

F t 3 / S e c l l  

November 2003 A-ze 



liY7/EM/Wl3-O3-S WMANLlIP'I'O2. UN 
Final Automated Stirface- Waler Monitoring Report Appendices: Waler Year 2002 

A.1.26 GS46: McKay Ditch at West Gravel Pits 

Avemge 
Maximum 
Mnrrnum 

Table A-26. WY02 Discharge Summary for GS46: Upper Church Ditch at West Gravel Pits. 

0000 OOOOl  0000 0000 0000 0012 0000 0012 O O O O l  0000 0000 0 000 
0000 O O O O l  0000 0000 0000 0067 0000 0206 00001 0000 0000 0 000 
0000 00001 0000 0000 0000 0000 I 0000 0000 O O O O l  0000 0000 0 000 

Water Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 
Day I Oct-01 1 Nov-Ol I Deca l  I Jan-02 I Feb-02 I Mar42 I Apr-02 I May42 I Jun-02 I Jul-02 I Aug-02 I Sep-02 

11 nnnnl nnnnl ooool noool ooool ooool oooo1 oOoo1 oooo1 Oooo1 00001 0 000 

Cubic Feet 
Gallons 

Acre-feet 

0 0 0 0 0 31913 0 32361 0 0 0 0 
0 0 0 0 0 238726 0 242077 0 0 0 0 

0 00 0 00 0 00 0 00 0 00 0 73 0 00 0 74 0 00 0 00 0 00 0 00 

KEY: WR No data or unacceptable data due to wnter icing conditions 
BD Bad data due to equipment failures 
/TALES Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WY02 
Ft3/Sec 

Cubic Feet 

Acre-Feet 

\ ,  

Gallons 480803 

November 2003 A-2 7 



RI;’/li’MM/Wl’-03-S WMA NI,Rl’7‘02. U N  

Cubic Feel 
GeIIons 

Acre-Feet 

Final A tr tonia fed Stirface- Water Moniiorirrg Report Appendices: Water Year 2 0 0 2  
A.1.27 GS49: Ditch Northwest of 8566 

5311 17491 8011 10171 293 1713 231 7009 759 01 1104 2875 
39741 130821 59951 76071 2191 12814 1701 52434 5680 01 8259 21510 

0.012) 0.0401 0.0181 0.0231 0.007 0.039 0.00ll 0.161 0.017 0.00ol 0.025 0.066 

Table A-27. WY02 Discharge Summary for GS49: Ditch Northwest of 8566. 

November 2003 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field Observations 

and electronic record at adjacent or comparable gages 

A-28 

Annual Summaries for WY02 

F t ? S x F l  

Cubic Feet 17875 
Gallons 133717 

Acre-Feet 0.410 
partial Data 



Rl~/~~/Wt)-03-SWMANI,ILPr1'02. UN 
Final AutomaledSurface- Water Monitoring Report Appendices: Waler Year 2002 

A.1.28 GS50: Ditch Northeast of 6990 

Table A-28. WY02 Discharge Summary for GS50: Ditch Northeast of B990. 
I 

Vater Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 

Average 
Maximum 
Mnrmum 

November 2003 

00000 00000 00000 00000 00000 00000 00000 00011 00000 00000 00000 00000 
00000 00000 00000 00000 00000 00000 00000 00312 00000 00000 00000 00000 
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 

Cubic Feet 
Gallons 

Acre-Feet 

0 0 0 0 0 0 0 2999 0 0 0 0 
0 0 0 0 0 0 0 22431 0 0 0 0 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 069 0.000 0.000 0.000 0.000 

KEY: WR No data or unacceptable data due to winter icing conditions 
BD Bad data due to equipment failures 
ITALICS Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-29 

0.000 

Cubic Feet 

Acre-Feet 0.069 



l W l ~ M M / W l ’ -  03-S WMA NLIU’7‘02. UN 

Average 
Maximum 
hfnimum 

Final Air lomared Surface- Waler Motiiioritig Repor1 Appendices: Waler Year 2002 
A.1.29 GS51: Ditch South of 903 Pad 

0.OOOOl 0.00001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000 0.OOOOl 0.0000 0.0000 
0.OOOOl 0.00001 0.0002 0.0000 0.0000 0.0000 0.0000 0.0072 0.0000 0.OOOOl 0.0000 0,0000 
O.OOOO[ . 0.0000~ 0.0000 0.000~ 0.0000 ~ . o O O O  0.0~00 0.0000 0.0000 0.0000~ 0.0000 0.0000 

Table A-29. WY02 Discharge Summary for GS51: Ditch South of 903 Pad. 

Cubic Feel 
Gallons 

Acre-feet 

November 2003 

.’ 

0 0 19 2 0 0 0 620 0 0 0 0 
0 0 144 12 0 0 0 4638 0 0 0 0 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.000 

Flaw Rate 

KEY: WR: No data or unacceptable data due to winter icing condfions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-30 

Annual Summaries for WYOZ 

GPM 
F t 3 / S e c l l  

Cubic Feet 
Gallons 

Acre-Feet 0.015 



lU~/l34M/Wl~-O3-S WMA NLRP 7‘02. UN 
Final Air lomaled Surface- Waier Monitoring Repori Appendices: Wuier Year 2002 

A.1.30 GS52: Drainage Swale Southeast of 903 Pad 

Average 
Maximum 
Mflrmum 

Table A-30. WY02 Discharge Summary for GS52: Drainage Swale Southeast of 903 Pad. 

000001 00000 OOOOOl 00000 O O O O O l  00000 000001 000001 OOOOOl OOOOOl OOOOOl  00000 
OOOOOl 00000 OOOOOl 00000 000001 00000 OOOOOl 000041 000001 000001 OOOOOl  00000 
00000~ 00000 00000~ 00000 00000~ 00000 00000~ 00000~ 00000~ 00000~ 00000~ 00000 

November 2003 

Cubic Feet 
Gallons 

Acre-Feet 

Yater Year 2002: Daily Mean Discharge Values in Cubic Feet Der Second 

0 0 0 0 0 0 0 46 0 0 0 2 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
0 0 0 0 0 0 0 341 2 0 0 13 

Flow Rate 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field ObSeNatiOnS 

and electronic record at adjacent or comparable gages 

A-3 I 

Annual Summaries for WY02 

GPM 
F t 3 / S e c l l  

Cubic Feet 
Gallons 

Acre-Feet 0.001 



lW/l~MM/ WP-03-S WMA NL RI’T02. UN 

Cubic Feel 
Gallons 

Acre-Feel 

Final Airtonrated Stirface- Waler Moniloring Keport Appendices: Water Year 2002 
A.1.31 GS53: Drainage Swale Southeast of 903 Pad 

01 01 01 01 01 01 01 01 01 01 01 8 
01 01 01 01 01 01 01 01 01 01 01 58 

0.OOOl 0.OOOl 0.OOOl 0.OOOl 0.0001 0.OOOl 0.OOOl 0.OOOl . 0.OOOl 0.OOOl 0.00Ol 0.000 

Table A-31. WY02 Discharge Summary for GS53: Drainage Swale Southeast of 903 Pad. 

November 2003 

Flow Rate 

Annual 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-32 

0 

Summaries for WY02 

Cubic Feet 
Gallons 

Acre-Feet 



Rt.7/EMW1’-03-S WMANLRI’T02. UN 
Final Automated Sirrjace- Water Monitoring lieport Appendices: Water Year 2002 

A.1.32 GS54: Drainage Swale East-Southeast of 903 Pad 

Table A-32. WY02 Discharge Summary for GS54: Drainage Swale East-Southeast of 903 Pad. 

Average 
Maximum 
Mnrmum 

November 2003 

000001 00000 OOOOOl  00000 000001 OOOOOl OOOOOl OOOOOl 00000 00000 00000 00000’ 
00000~ 00000 00000l OOOOO 00000l 0 0 O O o l  00000~ 00000~ 00000 0 0 0 ~ 0  00000 00000 
00000~ 00000 00000~ 00000 00000~ 00000~ 00000~ 00000~ 00000 00000 00000 00000 

Cubrc Feet 
Gallons 

Acre-feet 

0 0 0 0 0 0 0 0 0 0 0 5 
0 0 0 0 0 0 0 0 0 0 0 37 

.OOOO 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0 000 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field obsewations 

and electronic record at adjacent or comparable gages 

A-33 

Annual Summaries for WY02 

Cubic Feet 
Gallons 

Acre-Feet 



RI~/I?MM/WI,-03-S WMANLR1~7’02. UN 
Final Aiiromared Surface- Warer Moniloritig Reporr Appendices: Warer Year 2002 

A.1.33 GS55: Outfall to SID Draining 8881 Area 

Table A-33. WYOZ Discharge Summary for GS55: Outfall to SID Draining B881 Area. 

Average 
Maximum 
Mnimum 

November 2003 

0005 0023 0008 00021 00021 0 015 
0010 0236 0052 0005l 00241 0 106 
0000 0004 0003 OOOOl  OOOOl  0 004 

. . 

Data INoData ]No Data INA INoData I 0.0021 0.OlOl 0.0031 0.OOll 0.0071 
INoData INoData INA INoData INA 1 0.0081NA I 0.0001 0.0081NA 

Cubic Feel 
Gallons 

Acre-Feel 

I I I I I 91371 60646 21226 47931 5389 39119‘ 

I I I I I 0211 1 39 0 49 0 111 0 12 0 90 
683461 453665 158785 358581 40311 292627 

A-3.1 



0 
lU’/EMM/WP-03-S WMANLIU-”I’02. UN 

a 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

A.1.34 GS56: No Name Gulch 1350 feet Downstream of Landfill Pond 

Table A-34. WY02 Discharge Summary for GS56: No Name Gulch 1350 feet Downstream of Landfill Pond. 

Average 
Maximum 
Mnimum 

November 2003 

I I I 1 I 0.000 

I I I I 1 0.000 
0.000 

Yater Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 

NoData NoData NoData NoData NoData NoData NoCata NoData NoData NoData NoData PartialData 

Cubic Feet I I I I I 0 

Acre-Feet I I I I I 0.00, 
GaNons 0 

Cubic Feet I I I I I I I I I I I 0 
GaNons I 0 

Acre-Feet I I I I I I I I I I 0.00, 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-35 

Annual Summaries for WYOZ 

GPM 
F t 3 / S e c E l  

131 Cubic Feet 
Gallons 

Acre-Feet 
Partial Data 



IU.‘/IMM/Wl’-03-S WMA NLlU’7’02. UN 
Final Autoniared Siirjbce- Water Mowiroring Report Appendices: Water Year 2002 

A.1.35 GS57: Northeast Corner 6‘h and Cottonwood 

Avenge 
Maximum 
Mnimum 

Table A-35. 

I I I 00019l 0000ll 002001 000141 00000 00025 00100 

I I I 00000~ 00000~ 00000~ 00000~ 00000 00000 00000 
I 001141 OOOlOl 029181 00360l 00000 00606 0 1329 

WY02 Discharge Summary for GS57: Northeast Corner 6‘h and Cottonwood. 

Cubic Feet 
Gallons 

Acre-Feet 

I I 1 01 65931 25999 

1 I 0059 0004 1232 0084 00001 01511 0 597 

2571 185 53661 3649 
I 19234 1381 401409 27299 01 493171 194489 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Cubic Feet 

 pan^ Data 

November 2003 A-36 



l<l'/EMM/Wl'- 03-S WMA NI, RI' 7'02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

A.1.36 SWOO9: McKay Bypass Upstream of West Diversion 

Table A-36. WY02 Discharge Summary for SWOO9: McKay Bypass Canal Upstream of West Diversion. 

Average 
Maxrmum 
Mnrmum 

November 2003 

00001 0000 0000 0000 0000 0007 0000 0011 0000 0000 0000 0 000 
00001 0000 0000 0000 0000 0040 0000 0 193 0000 0000 0000 0 000 
OOOOl  0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0 000 

Vater Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 

Cubrc feet 
Gallons 

Acre-Feet 

0 0 0 0 0 19059 0 28719 0 0 0 0 
0 0 0 0 0 142574 0 214836 0 0 0 0 

0 00 0 00 0 00 0 00 0 00 044 0 00 0 66 0 00 0 00 0 00 0 00 

Annual 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Summaries for WY02 

Acre-Feet 

A-3 7 



Final Airlontated Surface- Water Monitoring Report Appendices: Water Year 2002 
A.1.37 SWOZZ: East End of Central Avenue Ditch 

Average 
Maximum 
Mnimum 

Table A-37. WYOZ Discharge Summary for SWO22: East End of Central Avenue Ditch. 

0.0011 0.OlOl 0.OOll 0.0011 0.OOOl 0.0151 0.OOOl 0.1101 0.0091 0.OOOl O.Ol8l 0.040 
0.0141 0.1421 0.0221 0.0321 0.0021 0.0931 0.OOOl 2.0591 0.1831 0.00Ol 0.3531 0.536 
0.0001 0.00Ol 0.00Ol 0.0OOl 0.00Ol 0.OoOl 0.000l 0.OoOl 0.OoOl 0.OoOl O.OOO~ 0.000 

November 2003 

CubicFeet 
Gallons 

Acre-Feet 

165 408331 0 2933091 22930 0 479071 103631 
0 2194101) 171528 0 3583661 775213 

23561 26265 2724 3051 
176231 196475 20381 22823 1238 3054561 
0.051 0.60 0.06 0.07 0.00 0.941 0.00 6.731 0.53 0.00 1.101 2.38 

Discharoe 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field ObSeNatiOnS 

and electronic record at adjacent or comparable gages 

A-38 

Annual Summaries for WY02 

Ft%$;rl 

Cubic Feet 543171 
Gallons 4063201 

Acre-Feet 12.47 



I 

~ ~ / ~ ~ / W i ~ - 0 3 - S W M A N L I U ~ 1 ' 0 2  UN 
Final Automated Surface- Water Moniloring Reporl Appendices: Water Year 2002 

A.1.38 SW027: South Interceptor Ditch at Pond C-2 

Table A-38. WYOZ Discharge Summary for SW027: South Interceptor Ditch at Pond C-2. 

Average 
Maximum 
Mnimum 

Yater Year 2002: Daily Mean Discharge Values in Cubic Feet per Second 

Flow Rate 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.082 0.001 0.000 0.000 0.012 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.799 0.019 0.000 0.000 0.269 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0000 0.000 

Cubic Feet 
Gallons 

Acre-Feet 

0 0 0 0 0 0 0 220515 2473 0 0 32313 
0 241716 0 0 0 0 0 0 0 1649566 18497 0 

0 00 0 00 0 00 0 00 0 00 0 00 0 00 5 06 0 06 0 00 0 00 0 74 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WY02 

GPM 
F t 3 1 S e c e l  

Acre-Feet 

November 2003 A-39 



Rl;'/l~MM/Wl'-03-S WMA NIdRI'1'02. UN 
Final Airtonrated Surface- Water Monitoring llepori Appetidices: Water Year 2002 

A.1.39 SW036: SID South of 8664 Upstream of 400 Area Outfall 

Table A-39. WY02 Discharge Summary for SW036: SI0 South of 8664 Upstream of 400 Area Outfall. 

I I ", 
Gallons 1 I I I I I I I 01 01 01 0 

Acre-Feat I OOOOl OOOOl  0.OOOl 0 000 
NoData NoCata NoRita NoData NoRita NoCata NoCata NoData PartlalCata 

Annual Summaries for WY02 - 
KEY: WR: No data or unacceptable data due to,winter icing conditions 

BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

November 2003 A-IO 

Cubic Feet 
Gallons 

Acre-Feet 
~aniat Data 



RF/EMM/WP-03-SWMANLIu-'1'02. UN 
Final Automated Surface- Water Monitoring Reporl Appendices: Water Year 2002 

A.1.40 SW055: Ditch South of 903 Pad at Inner Fence 

Table A-40. WY02 Discharge Summary for SW055: Ditch South of 903 Pad at Inner Fence. 

Average 
Maxrmum 
Wnrmum 

00000 00000 00000 00000 00000 00000 00000 00005 00000 00000 00000 00000 
00000 00000 00000 00000 00000 00002 00000 00134 00000 00000 00000 00000 
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 

Cubrc Feet 
Gallons 

Acre-Feet 

November 2003 

0 0 0 0 0 16 0 1238 0 0 0 0 
0 0 0 0 0 119 0 9264 0 0 0 0 

0000 0000 0000 0000 0000 0000 0000 0028 0000 0000 0000 0 000 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
lTALlCSr Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A 4 1  

Annual Summaries for WY02 

' Cubic Feet 
Gallons 

Acre-Feet 



Final Air lomaled Surface- Water Monitoring Report Appendices: Water Year 2002 
A.1.41 SWO91: North Walnut Creek Tributary Northeast of Solar Ponds 

Cubic Feet 
Gallons 

Acre-Feat 

Table A-41. WY02 Discharge Summary for SWO91: North Walnut Creek Tributary Northeast of Solar Ponds. 

0 0 0 0 0 61 0 0 0 0 01 0 
0 0 0 0 0 431 0 0 0 0 01 0 

0.000 0.000 0.000 0.000 0.000 0.OOOl 0.000 0.000 0.000 0.000 0.OOOl 0.000 

November 2003 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: .Bad data due to equipment failures 
f TALICS: Italic values contain data estimated from field obsewations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WY02 

Cubic Feet 
Gallons 

A 4 2  



a 

Average 
Maximum 
Mnimum 

RI.'/~MM/WY-03-SWMANl,I~7'02. UN 
Final Auionzaied Surface- Water Moniioring Report Appendices: Water Year 2002 

A.1.42 SW093: North Walnut Creek 1300' Upstream of A-I  Bypass 

Table A-42. WY02 Discharge Summary for SW093: North Walnut Creek Upstream of A-1 Bypass. 

0.094 0.109 0.079 0.075 0.0751 0.126 0.065 0.358 0.094 0.046 0.071 0.163 
0.168 0.323 0.135 0.135 0.0941 0.218 0.096 5.141 0.417 0.061 1.047 1.419 
0.074 0.048 0.050 0.044 0.060l 0.063 0.034 0.043 0.050 0.020 0.025 0.030 

. . . 
0.0781 0.lOOl 0.0691 0.0781 0.0821 0.0961 0.0511 0.0921 0.0991 0.0471 0.0291 0.049 
00801 0 1681 00561 00761 00941 01021 00451 1-81 00741 0.0431 00281 0.047 

Cubic Feet 
Gallons 

Acre-Feel 

250655 281510 211885 200651 181352 337345 168369 960195 243403 123128 189894 421730 
1875028 2105840 1585010 1500973 1356604 2523519 1259488 7182755 1820782 921060 1420508 3154763 

5.75 6.46 4.86 4.61 4.16 7.74 3.87 22.04 5.59 2.83 4.36 9.68 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Annual Summaries for WY02 
0.113 

Acre-Feet 81.96 

November 2003 A-13 



RI.’/IMM/W13-03-S WMA NLRP 7‘02. UN 

Avenge 
Maximum 
Minimum 

Final Airlomaled Sirrface- Water Moniioring Reporr Appendices: Warer Year 2002 
A.1.43 SW118: North Walnut Creek 560’ Upstream of Portal 3 

0.005 0.007 I 0.0211 0.005l 0.0171 0.003 0.0441 0.002 0.000l 0.000 0.006 
0.021 0.018 1 0.0281 0.0071 0.0481 0.008 0.7951 0.030 0.0001 0.000 0.062 
0.000 0,000 I 0.0141 0.OOll 0.006l 0.000 0.OOOl 0.000 0.0001 0.000 0.000 

Table A-43. WY02 Discharge Summary for SW118: North Walnut Creek Upstream of Portal 3. 

Cubic Feet 
Gallons 

Acre-Feet 

Flow Rate 

1 128111 108431 3646 1167 26027 8809 117608 4119 0 
958341 8llO8l 1 27276 8732 194694 65893 879769 30811 0 

0 15008 , 

0 112268 
0.291 0.251 I 0.08 0.03 0.60 0.20 2.70 0.09 0.00 0.00 0.34 

November 2003 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A 4 9  

Annual Summaries for WY02 

GPM 
F t 3 / S e c l l  

Acre-Feet 
Partial Data 



RF/LMM/WP- 03-S WMA NLlZP 'I '02. UN 
Final Automated Surface- Waler Monitoring Report Appendices: Water Year 2002 

A.1.44 SW119: Ditch Along PA Perimeter Road North of Solar Pond 207B 

Table A-44. WY02 Discharge Summary for SW119: Ditch Along PA Perimeter Road North of Solar Pond 2078. 

Average 
Maximum 
M i m u m  

November 2003 

0.0000 0.00001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0012 0.0000 0.0000 0.0000 0.0000 
0.0000 0.OOOOl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0355 0.0000 0.0000 0.0000 0.0005 
0.0000 0.0000l 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Cubic Feet 
Gallons 

Acre-Feet 

0 0 0 0 0 0 0 3318 0 0 0 40 
0 0 0 0 0 0 0 24819 0 0 0 299 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.076 0.000 0.000 0.000 0.001 

KEY: WR: No data or unacceptable data due to winter icing conditions 
BD: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 
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Annual Summaries for WY02 

Cubic Feet 

Acre-Feet 



Final Airlonialed Surface- Water Moniroring Reporr Appendices: Water Year 2002 

A.1.45 SW120: Ditch Along PA Perimeter Road North of Solar Pond 207A 

Average 
Maximum 
Mnimum 

Table A-45. WY02 Discharge Summary for SW120: PA Perimeter Road Ditch North of Solar Pond 207A. 

0.OOOOl 0.OOOOl 0.OOOOl 0.00231 0.00001 0.0021 0.OOOOl 0.0089 0.00021 0.00001 0.OOOOl 0.0009' 
0.00001 0.OOlOl 0.OOOOl 0.0505l 0.00021 0.0240 0.00001 0.1865 0.0063l 0.OOOOl 0.OOOOl 0.0141 
0.0000~ 0.00OOl 0.00OOl 0.000ol 0.00001 0.0000 0.0000~ 0.0000 0.000ol 0.0000~ 0.0Oool 0.0000 

November 2003 

Cubic &et 
Gallons 

Acre-Feet 

31 921 71 62921 26 55051 01 23737 5471 0 0 2416 
0 18073 

0.0001 0.0021 0.OOOl 0.1441 0.001 0.1261 0.000l 0.545 0.0131 0.000 0.000 0.055 
251 6851 551 470681 197 41179) 01 177565 40891 0 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

Annual Summaries f o r  WY02 
Ft'/Sec[-l 
GPM 
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Average 
Maximum 

. Minimum 

Final Airlomaled Surface- Waler Moniloring Reporr Appendices: Warer Year 2002 
A.1.46 SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate 

0.0096 0.0033 0.0024 0.0133 0.0000 0.0185 0.0237 0.0163 0.0016 0.0000 0.0000 0.0000 
0.1700 0.0505 0.0734 0.1135 0.0000 0.1018 0.4456 0.2593 0.0162 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Table A-46. WY02 Discharge Summary for SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate. 

CubrcFeet 
Gallons 

Acre-Feet 

November 2003 

25684 8461 6340 14989 0 38352 61495 43560 4206 0 0 0 
192132 63293 47426 112128 0 286893 460014 325855 31466 0 0 0 

0590 0194 0 146 0344 0000 0880 1412 1000 0097 0000 0000 0 000 

Flow Rate 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field ObSeNatiOnS 

and electronic record at adjacent or comparable gages 

A-47 

Annual Summaries for WY02 

GPM 
F t 3 / S e c l l  

Acre-Feet 
Partlal Data 



IU~/I?MM/WP-03-S WMA NLRI-'7'02. UN 
Final Airloniated Surface- Water Monitoring Report Appendices: Water Year 2002 

A.1.47 995POE: M P  Effluent 

Table A-47. WY02 Discharge Summary for 995POE: WWTP Effluent. 

Average 
Maximum 
Mnimum 

November 2003 

0.1961 0.1771 0.176 0.1871 0.184 0.248 0.2501 0.2531 0.275 0.189l 0.2141 0.277 
0.3111 0.3481 0.306 0.2611 0.267 0.364 0.3521 0.5131 0.352 0.3081 0.3091 0.401 
0.1151 0.0791 0.110 0.1221 0.112 0.128 0.1731 0.1361 0.172 0.llll 0.lOOl 0.140 

Cubic Feel 
Gallons 

Acre-Feet 

Discharoe 
5242821 4577361 4700881 499591 445744 664312 649126 677747 712892 505219 573730 717490 
39219001 34241001 35165001 3737200 3334400 4969400 4855800 5069900 5332800 3779300 4291800 5367200 

16.47 12.041 10.511 10.791 11.47 10.23 15.25 14.90 15.56 16.37 11.60 13.17 

KEY: WR: No data or unacceptable data due to winter icing conditions 
ED: Bad data due to equipment failures 
ITALICS: Italic values contain data estimated from field observations 

and electronic record at adjacent or comparable gages 

A-48 
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A.2 PRECIPITATION DATA 

This section includes total daily precipitation tables and hyetographs by precipitation gage and water year. Electronic copies of the precipitation grids are included 
in the Appendix Tables directory on the CD-ROM disc. The grids are given in a single Microsoft Excel. Each file contains separate worksheets for each 
precipitation. gage. 
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Final Airroniaied Sirrface- Water Motiiroritig Report Appendices: Water Year 2002 

A.2.1 PG51: Site Meteorology Tower 

Precipitation data collected by the Automated Surface-Water Monitoring Program are from a secondary rain gage at the base of the tower. The ofticial Met Tower 
data are collected by the Air Programs Group. 
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Date 
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TI- -- - 
7/1/02 8/1/02 9/1/02 10/1/02 

Figure A-1. WY02 Annual Hyetograph at PG51: Site Meteorology Tower. 
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Table A-48. WY02 Precipitation Summary for PG51: Site Meteorology Tower. 

Yater Year 2002: Dailv Total Precipitation Values in Inches 

Precipitation 
Monthly Total 0.291 0.471 0.021 0.331 0.151 0.1 1 I 0.071 2.371 0.521 0.051 0.61 I 1.90 

Daily Maximum 0.121 0.181 0.021 0.191 0.111 0.051 0.031 0.781 0.241 0.031 0.271 0.58 

November 2003 

KEY: No Data: Bad or missing data due to equipment failures 

A-51 

Annual Summaries for WY02 
Total Inches-1 
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A.2.2 PG52: Gaging Station SW022 
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Figure A-2. WY02 Annual Hyetograph at PG52: Gaging Station SW022. 
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Table A-49. WYOZ Precipitation Summary for PG52: Gaging Station SW022. 

Mater Year 2002: Daily Total Precipitation Values in Inches 

Precipitation 
Monthly Total 0.331 0.551 0.081 0.151 0.131- 0.181 0.061 2.211 0.641 0.181 1.061 

Daily Maximum 0.131 0.251 0.081 0.101 0.101 0.071 0.031 0.81 I 0.231 0.121 0.551 

KEY: No Data: Bad or missing data due to equipment failures 
Annual Summaries for WY02 

Total Inches-7.401 
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-- 

A.2.3 PG55: Telemetry Repeater Node RPT2 
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Figure A-3. WY02 Annual Hyetograph at PG55: Telemetry Repeater Node RPT2. 
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Table A-SO. WY02 Precipitation Summary for PGSS: Telemetry Repeater Node RPT2. 

Nater Year 2002: Dailv Total PreciDitation Values in Inches 

I I I 
No Data No Data No Data No Data No Data No Data No Data 

Precipitation 
Monthly Total 0 201 0 381 0 091 0 101 0 091 0 001 0 001 0 001 0 001 0 001 0 001 0 00 

Daily Maximum 0 081 0 101 0 081 0 071 0 071 0 001 0 001 0 001 0 001 0 001 0 001 0 00 
No Data No Data No Data .No Data No Data No Data No Data 

I 

November 2003 

KEY: No Data: Bad or missing data due to equipment failures 
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Partial Data 
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A.2.4 PG56: Telemetry Repeater Node RPT3 
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Figure A-4. WY02 Annual Hyetograph at PG56: Telemetry Repeater Node RPT3. 
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I A.2.5 PG58: Gaging Station GSOI 
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Figure A-5. WY02 Annual Hyetograph at PG58: Gaging Station GSO1. 
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Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 
Table A-52. WY02 Precipitation Summary for PG58: Gaging Station GSO1. 

Precipitation 
0.22) 0.40) 0.081 0.501 0.031 2.071 0.49) 0.21 I 1.02) . 1.57 

0.251 0.oq 0.141 0.06 I 0.151 0.031 1 .a81 0.21 I 0.111 0.521 0.37 
Monthly Total 0.45) 0.731 

Daily Maximum 0.15j 

Annual Summaries for WYO2 
KEY: No Data: Bad or missing data due to equipment failures Total Inches-[ 
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A.2.6 PG59: Gaging Station GS03 
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Figure A-6. WY02 Annual Hyetograph at PG59: Gaging Station GS03. 
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Table A-53. WY02 Precipitation Summary for PG59: Gaging Station GS03. 

Precipitation 
0.371 0.231 0.12( 0.121 0.131 0.341 0.091 2.731 0.55) 0.071 1.22) 1.42 
0.111 0.06l 0.051 0.061 .0.091 0.09l 0.051 1.001 0.18) 0.051 0.571 0.44 

Monfhly Total 
Daily Maximum 

November 2003 

KEY: No Data: Bad or missing data due to equipment failures 
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A.2.7 PG60: Gaging Station GS04 
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Figure A-7. WY02 Annual Hyetograph at PG60: Gaging Station GS04. 
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Table A-54. WY02 Precipitation Summary for PG60: Gaging Station GS04. 

Precipitation 
Monthly Total 0.41 I 0.781 0.311 0.351 0.261 0.71 I 0.161 3.341 0.691 0.061 0.91 I 1.41 

Daily -Maximum 0.15J 0.361 0.151 0.121 0.09l 0.201 0.081 1.241 0.281 0.031 0.51 I 0.47 

Annual Summaries for WY02 
Total Inches-9.391 KEY: No Data: Bad or missing data due to equipment failures 
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A.2.8 PG61: Gaging Station GS05 
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Figure A-8. WY02 Annual Hyetograph at PG61: Gaging Station GS05. 

November 2003 A-64 



W~/l~MM/WI'-O3-S WMA NLRPT02. UN 
Final Auiomaied Surface- Water Moniioring Report Appendices. Water Year 2002 

e 
Table A-55. WY02 Precipitation Summary for PG61: Gaging Station GS05. 

Precipitation 
Monthly Total 0.461 0.651 0.261 0.241 0.271 0.441 0.111 2.901 0.601 0.121 0.881 

0.041 . 0.381 Daily Maximum 0.161 0.21) 0.18) 0.121 0.151 0.141 0.061 1.031 0.231 
Partial Data 

November 2003 

KEY: No Data: Bad or missing data due to equipment failures 
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Figure A-9. WY02 Annual Hyetograph at PG62: Gaging Station SW118. 
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Table A-56. WY02 Precipitation Summary for PG62: Gaging Station SW118. 

Precipitation 

0.87) 0.191 0.431 . 0.211 0.35) 0.1 1 I 2.80) 0.621 0.091 1.12) 1.88 Monthly Total 0.48) 
Daily Maximum 0.181 0.391 0.131 0.251 0.131 0.131 ’ 0.081 0.951 0.21 1 0.051 0.671 0.62 

Annual Summaries for WY02 
KEY: No Data: Bad or missing data due to equipment failures Total I n c h e s 7 1  

0 
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A.2.10 PG64: Gaging Station GS27 

.Figure A-10. WY02 Annual Hyetograph at PG64: Gaging Station GS27. 
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Table A-57. WY02 Precipitation Summary for PG64: Gaging Station GS27. 

Precipitation 
Monthly Total 0.301 0.491 0.171 0.251 0.151 0.121 0.06l 2.171 0.571 0.101 0.91 I 

Daily Maximum 0.121 0.141 0.141 0.151 0.121 0.061 0.041 0.791 0.231 0.041 0.501 

Annual Summaries for W 0 2  
KEY: No Data: Bad or missing data due to equipment failures Total Inches-1 

November 2003 A-69 



IU’/lMM/WP-O3-S WMA NIdR1”l’02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 
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Figure A-77. W Y O Z  Annual Hyetograph at PG69: Gaging Station GS76. 
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Table A-58. WYOZ Precipitation Summary for PG69: Gaging Station GS16. 

Water Year 2002: Daily Total Precipitation Values in Inches 

No Data No Data No Data No Data No Data Partial Data 
Precipitation 

Monthly Total 0.00l 0.00l 0.00l 0.001 0.001 0.00l 0.09l 2.501 0.61 I 0.lll 1.011 2.02 
Daily Maximum 0.00l 0.00l 0.00l 0.00l 0.001 0.001 0.071 0.901 0.201 0.041 0.571 0.51 

No Data No Data No Data No Data No Data Partial Data 

Annual Summaries for WY02 
KEY: No Data: Bad or missing data due to equipment failures Total Inches- 

Partial Data 
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A.2.12 PG70: Gaging Station SWO91 

Figure A-12. WY02 Annual Hyetograph at PG70: Gaging Station SWO91. 
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Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

Table A-59. WY02 Precipitation Summary for PG70: Gaging Station SWO91. 

November 2003 

'recipitation 
Monthly Total 0.001 0.001 0.00l 0.00l 0.001 0.00l 0.081 2.291 0.551 0.221 0.91 1 1.52 

Daily Maximum 0.00l 0.00l 0.001 0.00l 0.00l 0.001 0.061 0.731 0.201 0.191 0.551 0.43 
No Data No Data No Data No Data No Data Partial Data 

KEY: No Data: Bad or missing data due to equipment failures 
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APPENDIX B: WATER-QUALITY DATA 
6.1 ANALYTICAL DATA EVALUATION METHODS 

95% UTLs / LTLs 

Evaluation of analytiFal water-quality data using UTLsLTLs is currently performed for the Performance and NSD 
monitoring objectives. The method is as follows: 

Tolerance limits are calculated semi-monthly for each monitoring location. 

Data sets are generally selected to cover a moving 3-year window of time.’ The intent is to evaluate for 
statistically significant changes in water-quality while attempting to minimize seasonal and hydrologic 
fluctuations. 

When a negative radionuclide result (e.g. -0.002 pCi/l) is returned from the lab due to blank correction, 
then a value of % the MDA is used for calculation purposes. When an undetect is returned from the lab 
for metals analyses, then half the detection limit is used for calculation purposes. When a sample has a 
corresponding field duplicate, the value used in calculations is the arithmetic average of the ‘real’ value 
and the ‘duplicate’. When a sample has multiple“real’ analyses (‘re-runs’), the value used in 
calculations is the arithmetic average of the multiple ‘real’ analyses. 

The distribution of the data (assumed normal or log-normal) is established using probability plotting 
(histogram), skewness, D’Agostino’s Test (n 2 50), and the W test (n 550) .  

Based on the distribution(s), 95% tolerance limits with 95% confidence are calculated. 

Individual data are then compared to these tolerance limits, and decision are made based on that 
comparison tempered by professional j ~ d g m e n t . ~  

0 

0 

0 

30-Da v Volume- Weiahted Movina Averaaes 

Evaluation of analytical data using 30-day volume-weighted moving averages is currently performed for the POE 
and POC monitoring objectives. The method is as follows: 

30-day averages are calculated semi-monthly for each POC and POE (within one week of the 15’ and 
last day of each month). 

Calculations are performed using daily time steps. The 30-day average for a particular day is 
calculated using a ‘window’ of time which includes the previous 30 days that had both flow and 

‘analytical measurements. Therefore, for a location with continuous flow and complete analytical 
results, 365 (366 in a leap year) 30-day average values are calculated annually. For a location that 
flows intermittently, the 30-day window includes the previous 30 days with greater than zero flow. 
Therefore, the 30-day average at an intermittently flowing location will include more than 30 calendar 
days. 

0 

’ A 3-year moving window is chosen where possible. For many Performance locations, monitoring only lasts a year or two. 
Under those circumstances, all data is used, and particular qualitative/quantitative attention is given to the effects of hydrology 
and seasonality on the results. 
* Closure activities are expected to result in modifcations to contaminant source areas, drainage pathways, and runoff 
distribution. Such changes in water quality would not necessarily be indicative of a release. Consequently, tolerance limits are 
being used here to help identify acute releases of contaminants as opposed to long-term changes in water quality. The 
shortcoming of this approach is that chronic releases may not be indicated by comparison with tolerance limits; however, 
significant chronic @ends should be measured through the POE and POC monitoring objectives. 

Evaluation will address persistence, trends, and risk of Action Level and/or Standard exceedances at POEs and POCs. 
.a 
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0 When no analytical result or measured flow value is available for a particular day, then no 30-day 
average is calculated for that day (per lMP guidelines). No analytical result may be available either 
due to a non-sufficient quantity for analysis (referred to as an NSQ condition in the IMP) or a failed lab 
analysis. Flow tfieasurement may be missing due to equipment failures or adverse weather conditions 
(winter freezing). 

Each calendar day is assigned the activity or concentration (analytical result in pCi/l or pg/L) of the 
composite sample that was filling at the end of that day (specifically, at 23:59:59). When a negative 
radionuclide result (e.g. -0.002 pCi/l) is returned !+om the lab due to blank correction, then a value of 
0.0 pCi/l is used for calculation purposes. When an undetect is returned from the lab for metals 
analyses, then half the detection limit is used for calculation purposes. When a sample has a 
corresponding field duplicate, the value used in calculations is the arithmetic average of the ‘real’ value 
and the ‘duplicate’. When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in 
calculations is the arithmetic average of the multiple ‘real’ analyses. 

Each calendar day has an associated surface-water volume (liters) that was measured by the flow meter. 
Flow record may contain estimated values for certain  condition^.^ 

The daily surface-water volume is then multiplied by the corresponding activity/concentration to 
calculate a load (in pCi or pg) for each day. 

The sum of the daily loads (pCi or pg) for the preceding 30-days (with both flow and an analytical 
result) is divided by the sum of the daily surface-water volumes (liters) for the preceding 30-days to 
calculate the volume-weighted 30-day.average (pCi/L or pg/L). The equation can be given as follows: 

0 

e 

0 

day=-29 

[picocuries ] 

[liters] 

day=O = 3Oday day=-29 

day=O 

Averaged,=, [pcif~] 

0 The 30-day volume-weighted average values are then rounded to 2 significant figures. No rounding 
occurs with the measured input numbers prior to calculation of the 30-day averages. Only the final 
calculated value is rounded. For example, a calculated value of 0.124 pCdL would be rounded to 0.12 
pCi/L. Similarly, a value of 0.246 pCi/L would be rounded to 0.25 pCi/L. 

These 30-day averages are then compared to the appropriate Action Levels and Standards and reported 
according to the requirements of the IMP and RFCA. 

365 Calendar-Dav Volume- Weishted Moving Averases 

Evaluation of analytical data using 365 calendar-day volume-weighted moving averages is being proposed for post- 
Closure monitoring objectives. The method is as follows: 

0 

0 

365 calendar-day averages are calculated monthly for each location (on last day of each month). 

Calculations are performed using daily time steps. The 365 calendar-day average for a particular day is 
calculated using a ‘window’ of time which includes the previous 365 calendar days. Therefore, for a 
location with continuous flow and complete analytical results, 365 (366 in a leap year) daily values are 
included in each ‘window’. For a location that flows intermittently, the 365 calendar-day window will 
include fewer than 365 daily values, since days of zero flow have no applicable analytical result. 

When no analytical result or measured flow value is available for a particular day, then the day is not 
included in the 365 calendar-day ‘window’. No analytical result may be available either due to a non- 

0 

Estimation is required when flow rates exceed the capacity of the flow-control structure (e.g., a flume), winter ice conditions 
result in an inaccurate measurement, or there is an equipment failure. 
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. sufficient quantity for analysis (referred to as an NSQ condition in the IMP) or a failed lab analysis. 
Flow measurement may be missing due to equipment failures or adverse weather conditions (winter 
freezing). 

0 Each calendar day is assigned the activity (analytical result in, pCi/l) of the composite sample that was 
filling at the end of that day (specifically, at 23:59:59). When a negative radionuclide result (e.g. - 
0.002 pCi/l) is returned from the lab due to blank correction, then a value of 0.0 pCi/l is used for 
calculation purposes. When a sample has a corresponding field duplicate, the value used in 
calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. When a sample has 
multiple ‘real’ analyses (‘re-runs’), the value used in calculations is the arithmetic average of the 
multiple ‘real’ analyses. 

Each calendar day has an associated surface-water volume (liters) that was measured by the flow meter 
Flow record may contain estimated values for certain conditions.’ 

The daily surface-water volume is then multiplied by the corresponding activity to calculate a load (in 
pCi) for each day. 

The sum of the daily loads (pCi) for the preceding 365 calendar-days (with both flow and an analytical 
result) is divided by the sum of the daily surface-water volumes (liters) for the preceding 365 calendar- 
days to calculate the volume-weighted 365 calendar-day average (pCi/L). The equation can be given as 

0 

0 

doy=-364 C [picocuries] 

C [liters] 

fo~~ows:  doy=O 

doy=-364 
= 365 calendar - day Average,,=, Mi/ L ]  

d q = O  

0 The 365 calendar-day volume-weighted average values are then rounded to 2 significant figures. No 
rounding occurs.with the measured input numbers prior to calculation of the 365 calendar-day 
averages. Only the final calculated value is rounded. For example, a calculated value of 0.124 pCdL 
would be rounded to 0.12 pCi/L. Similarly, a value of 0.246 pCiL would be rounded to 0.25 pCi/L. a 

Volume- Weiahted Averaaes for Various Time Periods (Periodic Averaaesl 

The method is as follows: 

0 The time-period for the volume-weighted average is selected (e.g., monthly, seasonal, annual, period of 
sampling, etc.). 

When a negative radionuclide result (e.g. -0.002 pCi/l) is returned from the lab due to blank correction, 
then a value of 0.0 pCi/l is used for calculation purposes. When an undetect is returned from the lab for 
metals analyses, then half the detection limit is used for calculation purposes. When a sample has a 
corresponding field duplicate, the value used in calculations is the arithmetic average of the ‘real’ value 
and the ‘duplicate’. When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in 
calculations is the arithmetic average of the multiple ‘real’ analyses. 

The analytical result ( p C a  or p a )  for a particular composite sample period6 is multiplied by the 
associated flow volume (streamflow in liters) to obtain a load for each composite sample period (pCi or 

0 

0 

I%>.’ 

Estimation is required when flow rates exceed the capacity of the flow-control structure (e.g., a flume), winter ice conditions 
result in an inaccurate measurement, or there is an equipment failure. 

When no analybcal result is available due to a failed lab analysis or a sample of non-sufficient quantity, the activity for the 
period of the missing analytical result is estimated. The activity is estimated using the annual or seasonal volume-weighted 
average or based on the location-specific FWAm ratio when only one analyte result is available. The estimation technique is 
chosen using professional judgment based on location. 
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0 The sum of the individual composite-sampling period loads (for the selected time-period) is calculated 
in pCi or pg. 

The‘sum of the sample-period loads (pCi or pg) for the selected time-period is divided by the sum of 
the sample-period surface-water volumes (liters) to calculate the volume-weighted average (pCi/L or 

C [picocuries] 
pg/L). The equation can be given as follows: Sbrr 

F[*iters] 

0 

end 

a ,  
= Volume -Weighted Average [PCilL] 

SQIl 

Loadinq Analvsis 

Storm-Event Sampling Analytical Results 

Load estimation for storm-event sampling is generally used to evaluate the relative radionuclide loads at 
monitoring locations that are tributary to POEs and POCs. The method is as follows: 

0 

The time-period for loading comparison is selected (e.g., monthly, seasonal, annual, etc.). 

When a negative radionuclide result (e.g. -0.002 pCi/l) is returned from the lab due to blank correction, 
then a value of 0.0 pCi/l is used for calculation purposes. When a sample has a corresponding field 
duplicate, the value used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. 
When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in calculations is the arithmetic 
average of the multiple ‘real’ analyses. 

The arithmetic average* of the analytical results (pCi/L) for the selected time-period is cal~ulated.~ 

The average activity is multiplied by the associated flow volume (liters) to obtain a load in pCi. 0 

Continuous Flow-Paced Sampling Analytical Results 

Load estimation for continuous flow-paced sampling is generally used to evaluate the relative radionuclide 
loads of tributary monitoring locations and as an estimation of actual loads at specific monitoring locations. 
The nature of the continuous sampling during all flow conditions allows for more accurate load calculations 
compared to storm-event sampling. The method is as follows: 

The time-period for loading comparison is selected (e.g., monthly, seasonal, annual, etc.). 

When a negative radionuclide result (e.g. -0.002 pCi/l) is returned from the lab due to blank correction, 
then a value of 0.0 pCi/l is used for calculation purposes. When a sample has a corresponding field 
duplicate, the value used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. 
When a sample has multiple ‘real’ analyses (‘re-runs’), the value used in calculations is the arithmetic 
average of the multiple ‘real’ analyses. 

’ When a composite-sample period overlaps the selected time-period for loading, then a proportion of the load for the entire 
sampling period is calculated based on relative streamflow volume. 

In addition to arithmetic average activity, median activity, monthly and or seasonal average activity, the minimum variance 
unbiased (Mw) estimator of the mean activity, and/or other location-specific activity estimation method may be used. The 
intent is to establish a range of activity estimations (and corresponding load) in order to estimate a range of possible relative 
load contributions. 

particular location. If it is assumed that actinide transport increases during high k o f f  periods (as TSS transport increases), 
then the average storm-event activity may be an overestimation of the overall activity. For example, at a location with a 
significant relative proportion of baseflow (assuming baseflow to be of lower activity), a higher load may be estimated than 
was actually transported. On the other hand, for a location with no flow other than direct runoff, the estimation may be more 
accurate. Regardless, for most loading estimations the intent is to examine relative loads for multiple tributary monitoring 
locations. When a relationship between flow rate and activity can be determined (or other relationship), this relationship may 
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The analytical result (pCi/L) for a particular composite sample period6 is multiplied by the associated 
flow volume (streamflow in liters) to obtain a load for each composite sample period (pCi).’O 

The sum of the individual composite-sampling period loads (for the selected time-period) is calculated 
in pCi. 

Box-Whisker Plots 

Box-whisker plots are generated using S-Plus statistical evaluation software. The following components are noted 
(Figure B- 1): 

0 The median is displayed as a blue square point with a horizontal blue line. 

The inner quartile range (IQR) is displayed as a light blue box. The 75th percentile (upper hinge) defines the 
top of the box. The 25th percentile (lower hinge) defines the bottom of the box. 

The upper ‘whisker’ is plotted as the largest data value that is less than the upper inner fence (UIF). The UIF is 
not plotted but can be defined as UIF = Upper Hinge + lS(IQR). 

The lower ‘whisker’ is plotted as the smallest data value that is greater than the lower inner fence (LIF). The 
LIF is not plotted but can be defined as LIF = Lower Hinge - 1.5(IQR). 

Data points greater than the UIF or less than the LIF are plotted as red circles with a horizontal red line. These 
points are statistically classified as ‘suspect’ in relation to the dataset. These data points may be a result of 
laboratory error, unusually high of detection limits, and/or unexpected environmental variability. Further data 
analysis would be required to determine the cause of the ‘suspect’ values. 
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Figure B-1. Sample Box-Whisker Plot. 

When a composite-sample period overlaps the selected time-period for loading, then a proportion of the load for the entire IO 

sampling period is calculated based on relative streamflow volume. 
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8.2 ANALYTICAL DATA 

This section includes three tables of analytical data for Water Year 2002. Analytical results are given separately for (1) radionuclides, (2) metals and water-quality 
parameters, and (3) rinsate samples. Electronic copies of the tables are included in the Appendix Tables directory on the CD-ROM disc. The tables are given in a 
single Microsoft Excel file containing separate worksheets for each table. I 
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995POE 
995POE 
995POE 

8.2.1 Radionuclides 
Table B- I .  Radionuclide Analvrical Data: W 0 2 .  

02D1159-001 03/12/2002 REAL URANIUM-235 0.000 PCI/L TRl U 0.019 0.015 V1 
02D1159-001 03/12/2002 REAL URANIUM-238 0.149 PCVL TR1 J 0.022 0.066 V1 
02D1221-010 04/09/2002 REAL AMERICIUM-241 -0001 PCVL TR1 U 0015 0006 V 
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Location 
Result Lab Detect 2 sigma Validation 
Type Qual Limit Frrnr 

Analyte Result Units Sample QC Sample # 
Date TY Pe 

November 2003 B-19 



~ / ~ ~ ~ 1 ' - 0 3 - S W M A N I , l U ~ 1 ' 0 2 .  UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-20 



lW/lMM/Wl~-03-S WMANI,IZP7’02. UN 
Final Automated Surface- Water Monitoritig Report Appendices: Water Year 2002 

November 2003 R-21 



I~/l'Mn/t/w3-03-SWMANL1U31'02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-22 



November 2003 

. IZ/’/IMM/WP-03-S WMA NI. IZP1’02. UN 
Final Automated Surface- Warer Monitoring Report Appendices: Waier Year 2002 

B-23 e e 



KI7LM/WP-03-S WMA NLIW 1'02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 H-24 



IU’/l~MM/WP-03-S WMA NIdRI-’7’02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Wcrter Year 2002 

I I I I I I I I I I I I 

November 2003 B-25 



K~;~EMIWWP-O~-SWMANLIU-’TO~. UN 
Final Automated Surface- Water Monitoring Report Appendices: Waier Year 2002 

November 2003 8-26 



November 2003 19-2 7 

c 



I W E M W P - 0 3 - S  WMANLWTO2. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-28 



IU~/l~MM/Wl'-03 -S WMA Nl, RP'1'02. UN 
Final Auromared Surjace- Water Moniroring IZeporr Appendices: Waler Year 2002 

November 2003 H-29 



IW/EM/WP-  03 -S WMA N L  RP T02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-30 



November 2003 H-3 1 



lUu'/l~MM'WP-O3-S WMANLRP7'02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-32 



IU~/I~MM/WI,-03-S WMA NI,R1'7'02. UN 
Final Auroniared Surface- Warer Monitoring Reporr Appendices: Warer Year 2002 

November 2003 B-33 



IW/EWWP-O3-S WMANlJRI-'T02. UN 
Final Auromared Surface- Warer Monitoring Report Appendices: Warer Year 2002 

November 2003 8 -31  



IU~/I~MM/WPp-03-S WMANI,III.'?'o2. UN 
Final Aulomated Surface- Water Motiitoritig Repori Appendices: Water Year 2002 

November 2003 H-35 



- I U ~ / ~ ~ W ~ - O 3 - S W M A N L I U ~ 1 ' 0 2 .  UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-36 



H-3 7 e 



W/EMM/wI-'-O3-S WMAN/,RP 1'02. UN 
Final Automated Surface- Water Monitoring lleporl Appendices: Water Year 2002 

November 2003 B-38 



RI~/IMM/Wl’-03-S WMANI,RI-’7‘02. U N  
Final Automared Surface- Warer Moniroring Reporr Appendices: Warer Year 2002 

November 2003 8-39  



RF/lGl4.WWl~-03-S WMANldlW?%)2. UN 
Final Automated Surface- Water Moniroring Report Appendices: Water Year 2002 

November 2003 B-40 



IWLMM/WP-03-S WMA NLRI"I'02. UN 
Final Auromared Surface- Warer Monitoring Reporr Appendices: Water Year 2002 

I I I I I I I I I 1 

I November 2003 B-4i 



RNIZMMWP-03 -S WMA NLIU-'702. UN 
Final Aufoma fed Surface- Wafer Monitoring Report Appendices: Water Year 2002 

Abbreviations 

PCVL = Picowries per liter 
TR1 = First analytical run 

November 2003 

Lab Qualifiers (note analyte group) 
J = Estimated quantification (inorganics &'radionuclides) 
U = Target analyte not detected (all analytes) 

L3-42 

ValidationNerification Qualifiers" 
(list in order from highest confidence to lowest) 
V/V1 = Valid 

1 = Unvalidated/Unverified member of TR1-TR2 pair 

Other pair member should be ValidatedNerified. 
J/J1 = Estimated 

'Validation is a more thorough review of laboratory 
package than verification. 
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B.2.2 Metals and Water-Quality Parameters 

November 2003 

e 
H-43 



R l m M W P - 0 3 - S  WMA NLRP 2’02. UN 
Final Auromated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-14 



3 

I .  November 2003 H-4.5 

IllVl34M/Wl’-03-S WMA NLIlI’7 ’02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 



RI~/EMM/W1’-03-S WMANI~RPTOZ. UN 
Final Automated %$ace- Water Monitoring Report Appendices: Water Year 2002 

November 2403 B-16 



IU’/l34M/Wl’-03 -S WMA NIh‘P 7 ’02. UN 
Final Automated Surface- Warer Monitoring Iteport Appendices: Water Year 2002 

November 2003 B-47 



Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 8-48 



IU’/l~MM/Wl’-03-S WMA NldRl’7 02. UN 
Final Automated Stirface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 H-49 



lUm4MWP-03 -S WMANLlW T02. UN 
Final Automated Surface- Water Monitoring lieporl Appendices: Water Year 2002 

November 2003 13-50 



IU~/LMM/WI’-O3 -S WMA NI,I11’7‘02. UN 
Final Automated Suflace- Water Monitoring Neport Appendices: Water Year 2002 

November 2003 B-51 



R ~ / ~ M M ~ l ’ - 0 3 - S W M A N l ~ I I P ~ 0 2 .  UN 
Final Automated Surface- Wafer Monitoring Report Appendices: Water Year 2002 

November 2003 B-52 



Ill’/IiMM/WP-O3-S WMA NIJ?P? 02. UN 
Final Airloniared Surface- Water Moniroring Repori Appendices: Water Year 2002 

November 2003 H-53 



a 
lwEMM/WI3-O3-S WMANLIWT02. UN 

Final Automated Surface- Wafer Monitoring Report Appendices: Water Year 2002 

November 2003 B-54 



IU’/l~MM/Wl’-03-SWMA NI,RP7D2. UN 
Final Automated Surface- Water Monitoring lleport Appendices: Water Year 2002 

November 2003 I?-55 



RI’/EMM/WP-03-S WMA NIM’1‘02. UN 
Final Automa fed Surface- Wafer Monitoring lieport Appendices: Wafer Year 2002 

November 2003 B-56 



IU’/~MM/WI’-O3-SWMANI,IIP7DZ. UN 
Final Automated Surface- Water Monitoring Report Appendices: Waler Year 2002 

November 2003 I3-j 7 



IU7EMM/WP-03-S WMA NLKPTO2. UN 
Final Automated Surface- Water Moniioring Report Appendices: Waier Year 2002 

November 2003 13-58 



IU’/l?MM/Wl’-03-S WMA NLIW 02. UN 
Final Airtoniateu’ Surface- Water Monitoring Iteport Appendices: Water Year 2002 

November 2003 H-59 

a a 



a 
Hl;/~MM/WP-03-SWMANLRP7'02. UN 

Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 19-60 



November 2003 H-61 

a 



I U ’ / ~ M ~ / W I ’ - 0 3 - S W M ~ I ~ I Z ~ ~ O 2 .  UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 . B-62 



RI’/lMM/Wl’-03-S WMA NlJ1’7 02. UN 
Final Automated Surface- Water Moni toring Report Appendices: Water Year 2002 

November 2003 B-63 



HI~/~MM/WI’-W-SWMANI,I~Y1‘02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water’ Year 2002 

November 2003 B-64 



November 2003 13-65 

RI~/I~MM/WP-03 -5' WMA Nl~RP'I'02. UN 
Final Atrlonialed Szrrface- Water Monitoring Report Appendices: Water Year 2002 



lWEMM/Wl’-03-S WMANLRl’7‘02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-66 



IU’/l34M/Wl’-03-S WMA NI,RP7 02. UN 
Final Autoniated Surface- Water Monitoring I<eport Appendices: Water Year 2002 

November 2003 H-67 



IW7EMM/WP-O3 -S WMA NldltY” ’02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-68 



RI’/EMM/WI’-03-S WMA NL I1 I”ID2. UN 
Final Automated Surface- Waier Moniloring Reporr Appendices: Waler Year 2002 

November 2003 H-69 



IU; / l~M/WP-03-S WMANLIZPT02. UN 
Final Automated Surface- Water Moniroring Report Appendices: Water Year 2002 

November 2003 B- 70 



IU’/l~MM/WS-03-S WMA NLllP7 ’02. UN 
Final Ailtotnuled Stiflace- Water Motiitoring Report Appendices: Water Year 2002 

November 2003 H- 71 



lV-/EMM/Wl’-03 -S WMANLlIP 7 02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B- 72 



RI’/LMM/W1’-03-S WMA NLRP7D2. UN 
Final Automated Surface- Waler Monitoring Report Appendices: Water Year 2002 

November 2003 H- 73 

a 



Iu;/34M/WP-03-S WMANLRP'I'02. UN 
Final Automaled Surface- Waler Monitoring Report Appendices: Water Year 2002 

November 2003 B- 74 



I1I’/EMM/WP- 03 -S WMA NI, I1 I’7 ‘02. UN 
Final Auronialed Siirjace- Water Moniloring Report Appendices: Waler Year 2002 

November 2003 B- 75 



November 2003 B- 76 

1 

I~~/~MM/WP-O3-SWMANI,IIP~O2. UN 
Final Automaled Sutface- Water Monitoring Report Appendices: Water Year 2002 



RI’/l~MM/WI’-03-S WMA NIA’P7D2. UN 
1;inal Automated Sirrface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 t3- 77 



I U ; / ~ ~ M / W P - 0 3 - S W ~ ~ I ~ l ~ P  7'02. UN 
Final Automated Su f a c e -  Water Monitoring Report Appendices: Water Year 2002 

November 2003 B- 78 



November 2003 

IU’/lMM/Wl’-03-SWMA NLRl’7 02. UN 
Final Airtomated Sitrface- Water Monitoring Report Appendices: Water Year 2002 

B- 79 e 



IU’/EMM/WP-O3-S WMANLl?l’TO2. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-80 



I U ~ / l ~ ~ / W l ’ - 0 3 - S W M A N l ~ l ~ ~ ~ ~ 2 .  UN 
Final Aiironiared Siirjace- Water Monitoring I?eporr Appendices: Waler Year 2002 

November 2003 B-81 



IU’/EM/WP-03-SWMA NLIZP1‘02. UN 
Final Automated Sutface- Water Monitoring Report Appendices: Waler Year 2002 

November 2003 B-82 



IU~/EMM/WP-03-S WMA NISW?’02. UN 
Final Automated Surface- Waler Monitoring Repor1 Appendices: Waler Year 2002 

November 2003 R-83 



IU;/IMM/WP-03-S WMANLRPTOZ. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-84 



I?l’/liMM/WP-03-S WMA NLRP‘I D2. UN 
17inul Airlomuled Surface- Water Moniloring Report Appendices: Wuler Year 2002 

November 2003 H-85 



KI’/EM/WP-03-S WMA NLlWTO2. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-86 



IU~/i~MM/Wi’-03-SWMA NIA’l’YU2. UN 
Final Airiomaied Sirrjiace- Water Moniioring Ikpori Appendices: Water Year 2002 

November 2003 H-87 



R l ' / ~ M M / W l ~ - 0 3 - S W M A N l ~ ~ ~ ~ ~ 2 . U N  
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 H-88 



l?I’/l~MM/WP- 03 -S WMA NLRP 7 ‘02. UN , 

Final Airtomaled Surface- Wafer Moniioring Repori Appendices: Waler Year 2002 

November 2003 R-89 



I?F/I!MM/WI,-O3-S WMANLI?PII'02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Waler Year 2002 

November 2003 B-90 



Ill’/lNM/Wl’-O3-S WMA NIJIlI’7 02 .  UN 
Final Atironlared S~irface- Warer Moniroring Reporl Appendices: Water Year 2002 

November 2003 H - 9 1  



Rl’/l34M/WP- 03-S WMA N I X P  T02. UN 
Final Automated Surface- Wafer Monitoring Report Appendices: Wafer Year 2002 

November 2003 R-92 



IiI~/l~MM/Wl~-03-SWMANl~I11"l'o2. UN 
Final Automated Surface- Water Monitoring lieport Appendices: Water Year 2002 

November 2003 B-93 



IZl’/~MM/W~-03-SWMANI,RP7’02: UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 B-94 



Ill’/l~MM/Wl’-03-SWMA NIJ1WU2. UN 
Final Automated Surface- Water Moniioring Reppori Appendices: Waier Year 2002 

November 2003 H-95 



RF/EMM/WP-O3-S WMANLRPTO2. UN 
Final Automated Surface- Water Monitoring Heport Appendices: Water Year 2002 

GS49 02D1254-013 05/23/2002 I REAL MANGANESE 168 UG/L TRI 
GS49 02D1254-013 05/23/2002 I REAL MERCURY 0.10 UG/L TR1 U 

GS49 02D1243-004 04/21/2002 REAL MAGNESIUM 1600 UG/L TRI B 1.40 V I  
GS49 0201 243-004 04/21 /2002 REAL MANGANESE 90.8 UG/L TRI 0.02 v 1  
GS49 02D1243-004 04/21 /2002 REAL MERCURY 0.10 UG/L TRI U 0.10 UJI 
GS49 02D1243-004 04/21/2002 REAL MOLYBDENUM 1.10 UG/L TRI B 0.28 UJI 

0.02 V I  
0.10 V I  
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IGS58 102D1030-001 103/19/2002 IREAL ILlTHlUM I 1251UG/L ITRl IS I 0 051 .I1 I 
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Result Lab Detect 
Analyte Result Units e Qua, Limit Sample QC 

Type 
Location Sample # 

Date 
Validation 

Abbreviations ValidationNerification Qualifiers” 
DL1 = Dilution 
TR1 = First analytical run 
TR2 = Second analytical run, implies dilution (also DLI, DIL) 
MGlL = Milligrams per liter 
UG/L = Micrograms per liter (or pg/L) 
[analyteLD = dissolved fraction 
YO = percent retained 

Lab Qualifiers (note analyte group) 
B = Detected concentration less than contract required detection limit (CRDL) 

but above instrument detection limit (IDL) (metals 8 other inorganics) 
B = Analyte present in both sample and method blank (MB) (organics) 
U = Target analyte not detected (all analytes) 

(list in order from highest confidence to lowest) 
V/V1 = Valid 
JlJl = Estimated 
U = Not detected affabove method detect limit 
UJlUJl = Estimated at an elevated level of detection 
RlRl = Rejected 
1 = UnvalidatedlUnverified member of TR1-TR2 pair. 
Other pair member should be ValidatedNerified. 

‘Validation is a more thorough review of laboratory 
package than verification. 

November 2003 H-137 



IW/EMM/WP-03-S WMANLRPTOZ. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

Location Result Lab Detect Validation 
Type Qual Limit Result Units 

Sample QC 
Sample # Date Type Analyte 

This page intentionally lefl blank. 

. .  
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B.2.3 Equipment Rinsate Blanks 
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2 Sigma 
E~~~~ 

0.007 

0.031 
0.017 
0.022 

0.007 

GS57 02D1542-002 0911 812002 RNS SILVER 0.28 
GS57 02D1542-002 09/18/2002 RNS SODIUM 136 
GS57 02D1542-002 09/18/2002 RNS STRONTIUM 0.59 
GS57 02D1542-002 09/18/2002 RNS THALLIUM 1 60 

Validation 

UJI 
V I  
V I  
UJI 
V I  
V I  
UJI 
UJI 
UJI 
V I  
v1 
V I  
V 
UJI 
V I  
V I  
V I  
V I  
V I  
V I  
V 
V 
V 
v 
V I  
UJI 
UJI 
V 
V I  
V I  
UJI 
V I  
V I  
UJI 
V I  
V I  
UJI 

~ 
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Result 

UG/L TRI 
UG/L TRI 
UGlL TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
PCI/L TRI 
UG/L TRI 
UGlL TRI 
UGlL TR1 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
MG/L TRI 
PCVL TRI 
PCI/L TRI 
PCVL TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
PCI/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TRI 
UG/L TR1 
UG/L TRI 
UG/L lTRl 

1 Lab I Detect 

0.25 
4.5 

0.55 

0.019 
B 7.0 
U 1 .o 
U 0.28 
B 4.8 
B 0.02 
U 1.6 
U 1.2 
U 1.8 
U 0.067 
U 0.043 
U 0.049 
U 0.28 
B 0.12 
B 4.0 
U 0.01 4 
U 0.88 
U 0.82 
B 0.05 
U 0.02 
U 0.08 
B 3.8 
B 0.25 
U 0.35 
U 0.25 
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Analyte Sample QC 
Date Type Location Sample # 

lU'/EMM/WP-O3-S WMANLlU'TO2. UN 
Final Automated Sut$ace- Water Monitoring Report Appendices: Water Year 2002 

Result Lab Detect 2 
Qual Limit Result Units e 

Abbreviations 

MGlL = Milligrams per liter 
PCllL = Picocuries per liter 
TR1 = First analytical run 
DL1 = Dilution 
UGlL = Micrograms per liter (or pglL) 
[ana/yte]-D = dissolved fraction 

I 

November 2003 

Lab Qualifiers (note analyte group) 
B = Detected concentration less than contract required detection limit (CRDL) 

but above instrument detection limit (IDL) (metals B other inorganics) 
B = Analyte present in both sample and method blank (MB) (organics) 
B = Activity in the method blank exceeds 

U = Target analyte not detected (all analytes) 

ValidationNerification Qualifiers* 
(list in order from highest confidence to lowest) 
V N l  = Valid 
JlJ1 = Estimated 
UJlUJl = Estimated at an elevated level of detection 
1 = Unvalidated/Unverified member of TRl-TRP pair. 
Other pair member should be ValidatecWerified. 

minimum detectable activity (MDA) (radionuclides) 

'Validation is a more thorough review of laboratoly 
package than verification 
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8.3 PARCC EVALUATION 

This section includes the PARCC tables referenced in Section 16 of the Report. Electronic copies of the tables are also given in the Appendix Tables directory on 
the CD-ROM disc. The tables are given in one Microsoft Excel file containing separate worksheets for each table. 

Dup 
20 

Error 
.019 
.02 
,204 
,203 
.046 
.077. 
,077 
.077 
.077 
.045 
.095 
. I O 1  
.I65 
.I65 
.I65 
.I65 
,009 
,009 
.009 
.009 
.013 
.088 
,088 
.I62 
.I62 

Table 8-4. Duplicate Error Ratir 

Location Sample 
Date 

995POE 9/ 1 8/02 
GSIO 9/3/02 
SW093 8/23/02 
SW093 8/23/02 
995POE 911 8/02 
GSIO 9/3/02 
GSIO 9/3/02 
GSIO 9/3/02 

Dup 
Lab 
Qual 
u 
u 

u 
u 
u 
u 
u 

9/3/02 
995POE 911 8/02 

9/3/02 

Dup 
Valida- 

tion 
V I  
V 
V 
V 
V I  
V 
V 
V 
V 
V I  
V 
V 
V 
V 
V 
v 
V 
V 
V 
v 
V 
V 
V 
V 
V 

GSIO 9/3/02 
GSIO 9/3/02 
GSIO 9/3/02 
GSIO 9/3/02 
GSIO 9/3/02 
GS03 9/6/02 
GS03 9/6/02 
GS03 9/6/02 
GS03 9/6/02 
GS57 8/6/02 
GSIO 9/3/02 
GSIO 9/3/02 

Units 

PCIIL 
PCllL 
PCIIL 
PCllL 
PCllL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCllL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCllL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 
PCIIL 

19/3/02 
9/3/02 

0 1s (DERs) for Radionuclides. 

AM ERIC I UM-24 1 0.004 .009 U 
AM ERIC I UM-24 1 0.004 .009 U 
AMERICIUM-241 0.004. ,009 U 

lPLUTONIUM-239/240 0.257 ,072 
‘PLUTONIUM-2391240 0.257 .072 

PLUTONIUM-2391240 0.018 .015 U 

~ 

URANIUM-233,-234 0.796 . .I93 
URANIUM-233,-234 0.796, .I93 

DER 

0.000 
0.000 
0.009 
0.022 
0.040 
0.050 
0.050 
0.050 
0.050 
0.097 
0.1 12 
0.147 
0.160 
0.160 
0.160 
0.160 
0.185 
0.185 
0.185 
0.185 
0.195 
0.202 
0.202 
0.205 
0.205 
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a .  
Analyte 

URAN I U M-233,-234 
URANIUM-233,-234 
URANIUM-235 
PLUTONIUM-239l240 
PLUTONIUM-239l240 
PLUTONIUM-239l240 
PLUTONIUM-239l240 
‘PLUTONIUM-239/240 
PLUTON IUM-2391240 
AMERICIUM-241 
AM ERIC I UM-24 1 

AMERICIUM-241 
TRlTl U M 

0 
Real 

Result 

0.796 
0.796 
0.019 
0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.003 
0.003 
0.126 
0.038 

0.29 
-48 

,193 
.025 
,015 
.015 
.015 
.015 
,012 
.012 
,044 
,021 
165 
.083 
.083 
.083 
.083 
.044 
,044 

U 
u 
u 
u 
u 
u 
u 

U 

AMERICIUM-241 
AM ERIC I UM-241 
AM ERIC I UM-241 
AM ERIC I UM-24 1 
AMERICIUM-241 
PLUTONlUM-239l240 
AMERICIUM-241 
AMERlC IUM-241 
AMERlC IUM-241 
URANIUM-233,-234 
URANIUM-233,-234 
URANIUM-238 
URAN IUM-238 
PLUTONIUM-239l240 
AMERICIUM-241 
AMERICIUM-241 
AMERlC IUM-241 
URANIUM-238 

0.29 
0.29 
0.29 
0.126 
0.126 
0 
0.014 
0.29 
0.29 
0.314 
0.314 
0.315 
0.315 
0.042 
0 
0.014 
0.014 
0.373 

.006 

.013 
,083 
,083 
.088 
.088 
.085 
.085 
,022 
,006 

U 
u 

U 

Rl~/EA&l/WP-03-SWMANLRPT02. UN 
Appendices: Water Year 2002 rl- Final Ai 

Real 
Valida. 

tion 
v 
v 
v 

- 
- 

romarrd Suvface- Water Monrrorrng Hrpor 

Dup Dup Dup Dup Units 
Result 2~ Lab Valida- 

Location I Sample 
Date 

9/3/02 
9/3/02 
8/23/02 
9/6/02 
9/6/02 
9/6/02 
9/6/02 
9/6/02 
9/6/02 
9/3/02 
8/23/02 
911 8/02 
9/3/02 

Error Qual tion 
0.656 .162 v PCVL 

v 
v 
v 
v 

v 
v 
v 1  
v 
v 9/3/02 

~913102 
9/3/02 
911 8/02 
9/6/02 
9/3/02 
9/3/02 
9/3/02 
9/3/02 
9/3/02 
9/3/02 
8/23/02 
8/6/02 
9/6/02 
9/6/02 
8/6/02 

v 
v 
v 
v 
v 1  
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
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Location 

GSIO 
GSIO 
995POE 
GS57 
GSIO 
GSIO 
GSIO 
GSIO 
GSIO 
GSIO 
GSIO 
GS03 
GS03 
GS03 
GS03 
GS03 
GSIO 
GSIO 
GSIO 
GSIO 
GSIO 
GSIO 
GS57 

Final Automated 

i 

9/3/02 URANl UM-238 0.791 .I9 U 0.356 
9/3/02 URANIUM-235 0.047 .034 U v 0.002 
9/3/02 URANIUM-235 0.047 ,034 U v 0.002 
8/6/02 UfWNIUM-233.-234 0.286 .083 v 0.1 

hrface- Water k 

Dup Dup 
20 Lab 

Error Qual 
124 U 
.025 U 
.025 U 
.005 U 
.018 U 
.077 
,077 
.025 U 
,025 U 
.025 U 
.025 U 
,088 
.018 
.018 
.052 
.052 
.052 
.101 
.101 
.095 
.095 
.02 U 

. Rl'/KMM/ WP-03-S WMA NLRY 7'02. UN 
miloring Report Appendices: Water Year 2002 

tion 
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Table 6-5. Relative Percent Differences (RPDs) for Metals and Water-Quality Analytes. 
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Real Real Real 
Result Lab Validation 

11.1 v 
9.1 J 
7.9 B v 
3.2 B v 
11 v 
2.5 B v 
0.39 B 
0.39 B v 
1 .I B v 

Qual 

‘1 5000 v 

220000 v1 

130000 v1  

RI;’/I?MM/WI’-03-S WMA NLRP7’02. UN 
Final Air tomated Surface- Water Monitorina Report Appendices: Water Year 2002 

0.41 
0.41 

120000 

- .  .. 
DUP Units RPD% 

Validation 

UGlL 
UG/L 3.57 

v U G/L 3.92 
v UG/L 5.00 
v UG/L 5.00 
v UG/L 9.52 
v UG/L 0.00 

v1 UG/L 4.65 

V1 UG/L 8.00 

Table B-6. Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Recoveries. 
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- 
LVLl 
LVLl 
LVLl 

Location 7 

LVLl 
LVLl 
LvLl 

GS32 
GS32 
GS32 
GS32 
GSlO 
SW093 
GSlO 
SW093 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
GS22 
SW093 
SW093 
SW093 
SW093 

w 
LVLl 
LVLl 

E 7 LVLl 
LVLl 

Sample 
Number 

,LVLl 

7 
02D0645-003 

p 
LVLl 

12/10/01 102D0645-002 

Lab 
Batch 

02L002 1 
02L0021 

7 
02DO645-002 

Lab Sample RI N Analyte Resul Std 
Number t Result 

TY Pe 
02D0645 THALLIUM MSI 84.8 
02D0645 TIN MSI 98.8 

1211 7/01 102D0645-001 

02L0021 
02L0021 
02L0026 

02D0680-002 

02D0645 VANADIUM MS1 90.4 
0200645 ZINC MSI 153.8 
02D0645 BERYLLIUM MSI 92.6 

‘F 
02D0680-002 

02L0026 
02L0026 
02L0026 

ii 1/15/01 102~0680-002 

02D0645 CADMIUM MSI 93.2 
02D0645 CHROMIUM MS1 90.7 
02D0645 SILVER MSI 106.5 

I 

‘1 1/15/01 102D0680-002 

02L0030 
‘02L0030 
02L0030 

’I”’”””””””’ 
02D0680-002 

02D0680 BERYLLIUM MSI 90.1 
02D0680 CADMIUM MS1 85.5 
02D0680 CHROMIUM MS1 89.9 

02L0030 I 102D0680 ICOPPER lMSl 
02L0030 I l02D0680 IlRON lMSl 

02DO680-002 

99.7 
113.5 

102L0030 I l02D0680 I LITHIUM 
02L0030 1 l02~0680 IMANGANESE 

02 00724-00 1 

MSI 178.2 
MSI 92.7 

Lab 

LVLl 
LVLl 
LVLl 
LVLl 

02L0030 
02L0030 
02L0030 

LVLl 

~ 

02D0680 MOLYBDENUM MS1 88.7 
02D0680 NICKEL MS1 91.9 
02D0680 SELENIUM MSI 95.7 

LVLl 
LVLl 
LVLl 

11 1115101 10200680-002 

I 

11 1/15/01 102D0680-002 

02L0030 
02L0030 
02L0030 
02L0030 
02L0030 
02L0030 
02L0061 

~ 

0200680 SILVER MSI 103 
02D0680 STRONTIUM MSI 93.5 
0200680 THALLIUM MSI 88 
02D0680 TIN MSI 95.3 
02D0680 VANADIUM MSI 89.9 
02D0680 ZINC MSI 96.4 
02D0724 BERYLLIUM MSI 92.6 

02L0061 
02L0061 
‘02L0061 

0200724 CADMIUM MS1 94.6 
0200724 CHROMIUM MSI 91 
02D0724 SILVER MSI 108.2 

I I 

02L0030 1 l02D0680 IALUMINUM lMSl 1167.7 
02L0030 I l02D0680 IANTIMONY lMSl 196.8 
02L0030 I l02D0680 IARSENIC IMSl 196.4 

I I I -  I ~- ~~ 

02L0030 I l02D0680 /BARIUM lMSl 186.8 

I 

02L0030 I l02D0680 ICOBALT lMSl I88 

1 -  I -  

102L0030 I l02D0680 ]LEAD lMSl 191 

YMA N I A P  ‘1’02. UN 
r: Warer Year 2002 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
YoREC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

%REC 

%REC 

November 2003 H-153 



RI’/EMWWP-03-S WMA NLRP T02. UN 

11/17/02 102D0825-001 ILVLl 102L0108 I 

2002 

November 2003 B-I51 



tar 2002 

November 2003 H-155 



- 
tU’/EMA4./WP-O3-S WMA NLRl’7‘02. UN 

November 2003 B-1.56 

2002 - 



IU’/l?MM/WP-03-S WMA NI,RI’7‘02. UN 
Final Aulomaled Surface- Waler Monilorrng Keporr Appendices: Waler Year 2002 

November 2003 B-1-57 



Novem 

Final Automated Surface- Water Monitoring Keport Appendices: Water Year 

ber 2003 B- I58 

2002 



IU~/IiMM/Wp-O3-SWMANI,IIP7’02. UN 
2002 

November 2003 B- i59 

0 



GS38 . 5/24/02 02D1262-004 
GS38 5/24/02 02D1262-004 
GS38 5/24/02 02D 1 262-004 

Lab Lab 
Batch 

LVLl 02L0335 
LVLl 02L0335 
LVLl 02L0335 
LVLl 02L0335 

~~ 

GS38 5/24/02 02D 1262-004 
GS38 5/24/02 02D 1262-004 
GS38 5/24/02 02D1262-004 

Lab Sample RIN Analyte Resul 
Number t 

TY Pe 
02D1262 ARSENIC MSI 
02D1262 BARIUM MSI 
02D 1 262 BERYLLIUM m51 
02D1262 CADMIUM MSI 

PGS38 15/24/02 102D1262-004 

Lab Lab 
Batch 

GS55 5/30/02 02D1303-003 
GS55 5/30/02 02D1303-003 
GS55 5/30/02 02D1303-003 

Lab Sample RIN Analyte Resul 
Number t 

TvDe 

I I 

1GS55 I5/30/02 I02D1303-003 

LVLl 02L0335 
LVLl 02L0335 
LVLl 02L0335 

GS55 5/30/02 02D1303-003 
GS55 5/30/02 0201303-003 

I. 

02D1262 ARSENIC MSI 
02D1262 BARIUM MSI 
02D 1 262 BERYLLIUM MSI 

GS55 15/30/02 102D1303-003 
GS55 I5/30/02 I02D 1303-003 

~~ 

LVLl 102L0335 

I 
~~ 

IGS55 I5/30/02 I02D1303-003 

I I 
~~ I -  

I 102D1262 ICADMIUM lMSl 
LVLl 
LVLl 
LVLl 

02L0335 02D1262 CHROMIUM m51 
02L0335 02D1262 COBALT m51 
02L0335 0201262 COPPER MSI 

LVLl 
LVLl 
LVLl 
LVLl 

02L0335 0201262 IRON MSI 
02L0335 02D1262 LEAD MSI 
02L0335 02D1262 LITHIUM MSI 
02L0335 02D1262 MANGANESE m51 

LVLl 102L0335 1 102D1262 
LVLl 102L0335 1 102D1262 

MOLYBDENUM lMSl 
NICKEL lMSl 

LVLl 
LVLl 
LVLl 
LVLl 
LVLl 
LVLl 
LVLl 
LVLl 

02L0335 02D1262 SELENIUM MSI 
02L0335 02D1262 SILVER m51 
02L0335 02D1262 STRONTIUM m51 
02L0335 02D1262 THALLIUM MSI 
02L0335 02D1262 TIN MSI 
02L0335 02D1262 VANADIUM MSI 
02L0335 02D1262 ZINC MSI 
02L0353 02D1303 ALUMINUM MSI 

LVLl 102L0353 I 102D1303 IANTIMONY 
LVLl 102L0353 I 102D1303 IARSENIC 

MSI 
MSI 

LVLl 102LO353 I (02D1303 (CADMIUM (MSI 
LVLl 102L0353 I 102D1303 ICHROMIUM lMSl 

LVLl 
LVLl 

I 1 -  I -  

LVLl 102L0353 I 102D1303 ICOBALT lMSl 

-~ - ~~ ~~ - 
02L0353 02D1303 BARIUM m51 
02L0353 02D1303 BERYLLIUM MSI 

LVLl 102L0353 
LVLl 102L0353 ~~ ~~ 

I I -  I -  

LVLl 102L0353 I 102D1303 ]LEAD lMSl 

02D1303 COPPER m51 
02D1303 IRON MSI 

LVLl 
LVLl 
LVLl 

/WP-O3-SWMANLRPT02. UN 
Ippendices: Wafer Year 2002 

Result 

02L0353 02D1303 LITHIUM MSI 
02L0353 02D1303 MANGANESE m51 
02L0353 02D1303 MOLYBDENUM MSI 

%REC 

%REC 

119.8 %REC 
100.6 %REC 

99.9 %REC 
99.1 %REC 

November 2003 B- 160 



IU'/liMM/WI,-O3-S WMA NI~IIP7'02. UN 
ar 2002 

November 2003 H-161 a 



Resul Std Std Unit 1 Location Sample ' RFETS Lab Lab RI N Analyte 
Qate Sample Batch Number t Result 

Number TVDe 

November 2003 ~ B- 162 



RI~/LMM/WI'-03-S WMA NLRI"I'0 
Final Airtonrated Stiflace- Water Monitoring Report Appendices: Water Year 

GS28 
GS28 
GS28 
GS28 
GS28 
GS28 

8/5/02 02D1521-003 LVLl 02L0577 02D1521 NICKEL MSI 95.4 %REC 
8/5/02 02D1521-003 LVLl 02L0577 0201521 SELENIUM MSI 97.6 %REC 
815102 0201 521 -003 LVLl 02L0577 0201521 SILVER MSI 97.9 %REC 
8/5/02 02D1521-003 LVLl 02L0577 02D1521 STRONTIUM MSI 94.9 %REC 
8/5/02 02D1521-003 LVLl 02L0577 02D1521 THALLIUM MSI 96.1 %REC 
8/5/02 02D1521-003 LVLl 02L0577 02D1521 TIN MSI 96.8 %REC 

GS28 
GS28 
GS57 
GS57 

November 2003 

8/5/02 02D1521-003 LVLl 02L0577 02D1521 VANADIUM MSI 97.8 %REC 
8/5/02 02D1521-003 LVLl 02L0577 02D1521 ZINC MS1 105.8 %REC 
9/18/02 02D1542-002 LVLl 02L0586 02D1542 ALUMINUM MSI 88.8 %REC 
9/18/02 02D1542-002 LVLl 02L0586 02D1542 ANTIMONY MSI 94.9 %REC 

H- I63 

2.UN 
2002 



N17/EMM/W1’-03-S WMANLlU’7‘02. U N  
endices: Waler Year 2002 - 

November 2003 . B-161 



KI;'/l~MM/Wl'-03-S WMANLRP7 '02. UN 
Final Aulomaled Surface- Water Moniroring Repor1 Appendices: Water Year 

sw120 6/4/02 03D0020-002 LVLl 02L0595 03D0020 STRONTIUM MSI 91.8 %REC 
sw120 ' 6/4/02 0300020-002 LVLl 02L0595 03D0020 THALLIUM MSI 100.9 %REC 
sw120 6/4/02 0300020-002 LVLl 02L0595 03D0020 TIN MSI 97.4 %REC 

2002 - 

November 2003 B-f 65 



e 
RI’/EMM/WP-O3-S WMANLIU’TO 2.UN 

2002 - 

November 2003 B- 166 



IWIi’MM/W1’-03-S WMA NI,RI’7‘02. UN 
Final Airloniaied Surface- Water Moniloritig Report Appendices: Water Year 2002 

Resul Std Std Unit Lab Lab Sample RIN Analyte - A =  Location Sample Lab 

November 2003 19-167 



Final Automate6 

I (STLDEN 12108280 D2D110302-001s 102D1153 
ISTLDEN 121 08280 D2D110302-001 D 102D1153 

I I I I I 
~~ 

I I ISTLDEN12108280 ~D2D110302-001S 102D1153 
STLDEN 2108280 D2D110302-001D 0201 153 
STLDEN 2108280 D2D110302-001s 0201 153 

iw134 14/22/02 ’ 102D1187-001 ISTLDEN 121 20365 I 102D1187 
iW134 14/22/02 102D1187-001 ISTLDEN 121 20365 I 102D1187 
1w134- 14/22/02 I0201 187-001 ISTLDEN I21 20365 I (0201 187 
iW134 4/22/02 02D1187-001 STLDEN 2120365 02D1187 
i W134 4/22/02 02D1187-001 STLDEN 2120365 02D1187 
iw134 4/22/02 02D1187-001 STLDEN 2120365 02D1187 

I I I I I I 

iw134 14/22/02 102D1187-001 ISTLDEN 12120365 I 102D1187 
i w134 4/22/02 02D1187-001 ISTLDEN 21 20365 02D1187 
iW134 4/22/02 02D1187-001 ISTLDEN 2120365 02D1187 ~~ ~~ ~ 

STLDEN 21 20368 D2D290202-001 D 0201 187 
STLDEN 21 20368 D2D290202-001 S 02D1187 

RF/’EM/’WP- 03-5 
Surface- Water Monitorinp Revort Amendirt 

Analyte izeli Std 
Result 

MANGANESE MS1 93 
MANGANESE MD1 94 

NICKEL IMDl 195 
SELENIUM (MSI I113 
SELENIUM lMDl 1114 
SILVER - lMSl 1106 
SILVER lMDl 108 
STRONTIUM lMSl 90 

I I 

STRONTIUM lMDl 194 
THALLIUM lMSl 1100 
THALLIUM IMDI I102 
TIN MS1 100 
TIN MDI 102 
VAN AD I U M MSI 94 
VANADIUM MDI 95 
ZINC MS1 90 
ZINC MDI 92 
CALCIUM MSI 95 
CALCIUM MD1 101 

MS1 120 
MDI 136 

LlTH I UM MS1 100 

MAGNESIUM 

MD1 101 POTASSIUM 
SODIUM MS1 100 
SODIUM MDI 104 

~ 

,ALUMINUM MD1 106 
.ALUM I NU M MS1 111 

CYMA NLRP T02. UN 
Y:. W a ~ e r  Year 2002 

%REC 

November 2003 B- I68 



IUVI?MM/WP-O3-S WMANlAP7'02. UN 
Final Auromared Surface- Waler Moniloring Reporr Appendices: Warer Year 2002 

November 2003 R- I69 



RI.'/IMM/Wl'-O3-S WMA NLRI' 1'02. UN 

sw134 

Final Automatec 
1 Sample RFETS Lab Lab Lab Sample RIN 

Date Sample Batch Number 
Number 

STLDEN 21 20368 D2D290202-001 D 02D1187 
STLDEN 2120368 D2D290202-001s 02D1187 

I ISTLDEN 12120368 ID2D290202-001 S 102D1187 
I ISTLDEN 121 20368 ID2D290202-001D 0201 187 

4/22/02 I02D1187-001 ISTLDENI2128258' I 02D1187 
I I 1 I 

4/22/02 102D1187-001 ISTLDEN 12128258 I 102D1187 
I ISTLDEN 12183277 [D2F190325-001S 02D1336 

' ISTLDEN 12183277 ID2F190325-001 D 02D1336 
I ISTLDEN 121 96216 ID2G030333-001 D 10201383 

ISTLDEN 12196216 D2G030333-001s 02D1383 
I ISTLDEN 12281592 D2J020287-008D 03D0018 
I I I I 

~ ~ ~ 

I ISTLDEN 12281592 1D2J020287-008S 103D0018 
1 0/3/0 1 02D0112-001 GEL 114891 02D0111 
1 0/3/0 1 02D0112-001 GEL 114891 02D0112 
1 0/9/0 1 02D0142-001 GEL 116132 02D0142 

I I 1 

1 0/9/0 1 102D0142-001 IGEL 11 16132 I 102D0089 
1 0/1 /o 1 102D0265-003 ]GEL ]I20070 02D0216 
10/1/01 102D0265-003 IGEL 1120070 02D0205 - - - - - - - ~ - ~~ ~~ 

1011 /o 1 0200265-003 GEL 120070 02D0174 
10/1/01 02D0265-003 GEL 120070 02D0265 
1 0/4/01 10200299-002 ]GEL 1122198 I 102D0299 
1 0/4/0 1 10200299-002 IGEL 1122198 I 102D0264 

I I I ~~ ~ 

11/30/01 10200413-001 ]GEL 11251 12 I 102D0413 
11/30/01 102D0413-001 IGEL [ 1251 12 02D0361 
11/30/01 102D0413-001 IGEL 1125112 02D0292 

I I I 
~~~ 

1 2/4/0 1 102D0426-001 IGEL 1127547 I 102D0426 
1 2/90 1 ]02D0575-001 IGEL 1129365 02D0575 
1 2/5/01 102D0575-001 IGEL 1129365 02D0602 ~ - - - - - - - 

1/28/02 02D0767-001 GEL 137215 02D0767 
1/28/02 02D0767-001 GEL 137215 02D0725 
2/4/02 102D0825-002 IGEL 1145948 02D0825 
2/5/02 10200926-001 IGEL (149784 02D0926 

I I I - - - - - - - ~ ~~ 

2/5/02 102D0926-001 IGEL 11 49784 I 10200925 
I ISTLDEN I1304435 ID1 J250333-002D 102DOl16 

Surface- Waler Monrloring l(eporr Appendict 

t Result 
Analyte Resul Std 

TvDe 
iVANADl UM 

IZINC 
,VAN AD I U M 

IMERCURY lMDl 192 
MERCURY lMSl 192 
MERCURY MSI 98 
MERCURY MDI 98 
MERCURY MDI 98 
MERCURY MSI 98 
SILVER MDI 28 
SILVER MSI 28 
TRITIUM MSI 92 
TRITIUM MSI 92 
TRITIUM lMSl 1101 
TRITIUM lMSl 1101 

I 

TRITIUM lMSl 1100 
TRITIUM MSI 100 
TRITIUM MSI 100 
TRITIUM MSI 100 
TRITIUM MSI 94 
TRITIUM lMSl 194. 
TRITIUM lMSl 199 
TRITIUM 
TRITIUM 

TRITIUM 

TRITIUM lMSl 1100 

Y: Waler Year 2002 

%REC I 

%REC 

November 2003 H-I70 



KI.'/IMM/W/~-03-SWMANI~HP'1'02. UN 

lSWl34 11/14/02 102D0664-001 ISTLDEN 12022220 I 102~0664  CHLORIDE IMDI 196 

November 2003 R-171 

2002 - 



lUVEMM/WP-O3-S WMANLHI’TO 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 

2.UN 
2002 

November 2003 B-172 



I RI’/l~MM/Wl’-O3-S WMA NLR1’7‘02. U N  
ar 2002 

I November 2003 H- I 73 



a 
Rt-/EM/WP-O3-SWMA%LRPTO2. UN 

Final Automated Surface- Water Monitoring Report Appendices: Water Y r 2002 

November 2003 B-174 



Location 

Table B-7. Lab Control Sample (LCS) Di 

Sample RFETS Lab Lab RIN Analyte Resul Std Std Unit 
Date Sample Batch Number t Result 

Number TY Pe 
%REC STLDEN 3050335 D3B180212-003D 03D0506 HARDNESS, TOTAL MDI 97 

STLDEN 3106468 D3C260322-010s 0300683 HARDNESS, TOTAL MSI 100 %REC 
STLDEN 3106468 D3C260322-010D 03D0683 HARDNESS, TOTAL MDI 100 %REC 

ta for Meti 

RIN 

02D0177 
02D0965 
02D0111 
02D0265 
02D1397 
02D1153 
02D1383 
02D0687 
0200680 
020081 5 
020081 5 
0200724 
0201 383 
0201 153 
02D1153 
02D 1 497 
02D0299 
02D0575 
02D0116 
02D0265 
02D0111 
02D0299 
02D1153 

Is and Water-Quality Parameters. 

1 

91 (%REC . 

.November 2003 H- 175 



November 2003 - B-I76 



November 2003 13-177 e 

pori Appendices: Waier Year 2002 

%REC 

e 



RI'.EM.wWP-03-S WMA NL KP T02. UN 
Final Aulomated Surface- Water Moniloring R port Appendices: Waler Year 2002 

p 
93.8 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

I 
,94 I%REC 1 

~ 9 4  
i 94 
,94 

94 
94 
94 

~ 94 

%REC 

%REC 
%REC 
%REC 
%REC 

94 
94 
94 

%REC 
%REC 
%REC 
%REC 

94 %REC 
%REC 

November 2003 



IU.'/IMM/WP-O3-S WMA Nl2lW'02. UN 

STLDEN 
STLDEN 
STLDEN 

Year 2002 

November 2003 B- I 79 



RI'/134.44-/W1'-03-S WMANLWTO2. UN 

November 2003 B-180 



l~I'/l~MM/Wl'-03-S WMANI,IIP'I'o2. UN 

LC 1 Metals MET-A-001 02D0687 LVLl 
LC 1 Metals MET-A-001 02D1197 LVLl 
LC 1 Metals MET-A-001 02D1214 LVLl 
LC1 Metals MET-A-001 02D0680 LVLl 
LC 1 Metals MET-A-013 02D1153 STLDEN 
LC 1 Metals MET-A-001 02D0680 LVLl 

Final Aiilonialed Surface- Warer Moniroring Reporl Appendices: Warer Year 2002 

November 2003 B-181 



November 2003 B- 182 

~3-SWMANLlU"I'OZ. UN 
dices: Water Year 2002 



l<I'/l~MM/W13-03-S WMA NIAI-' '1'02. UN 

Result 
TY Pe 

1c1 
LC 1 
LC 1 
LC 1 
1c1 
LC 1 
1c2 
1c2 
LC 1 
1c2 
1c1 
LC 1 
1c2 
LC 1 
1c2 
LC 1 
LC 1 
1c1 
LC 1 
1c2 
LC 1 
1c2 
1c1 
1c2 
1c2 
LC 1 
LC 1 
1c1 
1c2 
1c2 
LC 1 
LC 1 

November 2003 H-183 



RI’/EMM/WP-O3-S WMA NIXPT02. UN 
Final Automated Strt$ace- Water Monitoring Report Appendices: Water Year 2002 

Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals M ET-A-00 1 

November 2003 B-181 

96 
96 
96 
96 
96 
96 
96 
96 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

96.1 
96.1 
96.1 

96.3 
96.3 
96.3 
96.4 
96.4 
96.4 

%REC 
%REC 
%REC 

I 

96.2 I%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 96.4 
%REC 96.5 

96.5 %REC 
%REC 96.5 

96.5 %REC 
96.5 %REC 

%REC 96.5 
96.5 %REC 

%REC 96.6 
%REC 96.6 
%REC 96.6 
%REC 96.6 



Fino 
IU~/l~MM/W1'-1 

Automated Stiflace- Water Monitoring Report Apper 

Ana I yte Result 

ALUMINUM 96.6 
NICKEL 96.6 
CAD MI UM 96.6 
CALCIUM 96.7 
ZINC 96.7 
CALCIUM 96.7 
BARIUM 96.8 
ANTIMONY 96.8 
TIN 96.8 
BARIUM 96.8 
BERYLLIUM 96.8 
BERYLLIUM 96.8 
ANTIMONY 96.8 
BARIUM 96.8 
CALCIUM 96.9 
ALUMINUM 96.9 
ALUMINUM 96.9 
M AGN ESlU M 96.9 
CALCIUM 96.9 
STRONTIUM 97 
LEAD 97 
MANGANESE 97 
LlTH IUM 97 
BERYLLIUM 97 
CALCIUM 97 
STRONTIUM 97 
SODIUM 97 

' 

3-SWMANL 
dices: Water 

Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

~~ 

%REC 
%REC ' 

%REC 
%REC 
%REC 
%REC 
YoREC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

'1) T02. UN 
Year 2002 

November 2003 B-185 a 



K1'/~:MM/WP-03-SWMANI,I~7'02. UN 
Final Automated Surface- Water Monitoring Report Appendices. Water Year 2002 e Result Group LIC RIN Lab Analyte Result Units 

TY Pe Number 
I I 

LC 1 Metals MET-A-013 02D0292 STLDEN D1 K150000-507C LITHIUM 197 I%REC 
I I 

I 

%REC '02D0292 STLDEN D1 K150000-5OOC BARIUM 97 
02D1435 LVLl 02LO497-LC1 ARSENIC 97 %REC 
02D0216 STLDEN Z A K  

LC 1 Metals MET-A-013 02D0089 STLDEN D1 J110000-275C BERYLLIUM 
LC 1 Metals MET-A-013 02D0089 STLDEN D1 J110000-275C COBALT 
LC1 1 Metals MET-A-01 3 02D1383 STLDEN D2G190000-320C POTASSIUM 
LC1 Metals MET-A-001 02D1431 LVLl 02LO497-LC1 ARSENIC 
LC 1 Metals MET-A-013 02D0174 STLDEN D1 J250000-325C BARIUM 
LC2 , Metals MET-A-013 02D0292 STLDEN D1 K200000-59OC NICKEL 

%REC 
%REC 
%REC 
%REC 

97 %REC 
I I I 97 %REC 

ILC2 ~ IMetals ]MET-A-013 102D0292 ISTLDEN ID1 K200000-59OC ILEAD 197 %REC 
1 

LC 1 Metals MET-A-013 0201397 EMXT IPH028WL LEAD 
LC 1 Metals MET-A-01 3 03D0064 STLDEN D2J220000-488C POTASSIUM 

LC 1 Metals MET-A-01 3 02D1336 STLDEN D2G020000-393C ARSENIC 
LC 1 Metals SSO5COO1 02D0111 LVLl 01 LO683-LC1 ARSENIC 

F L F  %REC 

%REC 
%REC 

LC 1 Metals MET-A-013 02D0216 STLDEN D1 K010000-326C LEAD 97 
LC2 Metals MET-A-013 02D0216 STLDEN D1 K060000-307C VANADIUM 97 

November 2003 8-186 



l~l'/l?MM/WI'-03-S WMA NIA1WT02. UN 

02D1497 
02D0174 
02D0264 
02D0264 
02D0216 
02D0216 
02D0264 
02D 1440 
02D0216 
0200264 
02D1153 
02D0264 
02D 1 497 
02D1187 
02D1497 
02D0687 
02D1214 
02D1516 

I 

biET 
02D0687 

'03D0064 

02D0680 

November 2003 



RE/l<M/WP-03-S WMANlXPTO2. UN 

November 2003 B- 188 



lU’/lI:’MM/Wl’-03-S WMANlN”I’O2. UN 

November 2003 R- 189 

a 



Rt.-/EMW1>-03-S WMA NLRPTOZ. UN 
Final Automated Su flace- Water Monitoring Report Appendices: Water Year 2002 

RIN 

02D0687 
02D0687 
02001 11 
02D1197 
0200292 
02001 74 
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IU'/EMM/WP-03-S WMANlAl"I'O2. U N  

Result 
TY Pe 

LC 1 
LC2 
LC1 
LC 1 
LC 1 
LC 1 
LC2 
LC 1 
LC2 
LC2 
LC1 
LC2 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC2 
LC2 
LC2 
LC2 
LC 1 
LC2 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 

- 

Final Atrtoniated Surface- Water Monitoring R port Appendices: Water Year 2002 

%REC 98 
%REC 98 
%REC 98 

98 %REC 
%REC 98 
%REC 98 
%REC 98 
%REC 98 
%REC 98 
%REC 98.1 

a 
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0 

LC1 Metals M ET-A-00 1 
LC1 Metals RME-A-002 

’ RIN I Lab 

02D0645 LVLl 
02D1030 LVLl 
02D0664 LVLl 
02D1435 LVLl 
02D1281 LVLl 
02D1431 LVLl 
02D1440 LVLl 
02D1153 LVLl 
03D0506 LVLl 
02D1516 LVLl 
0201517 LVLl 
0201148 LVLl 
02D0918 LVLl 
02D0925 LVLl 
03D0683 LVLl 
02D0575 LVLl 
02D1159 LVLl 
02D0687 LVLl 
02D0265 LVLl 
02D1429 LVLl 
02D0680 LVLl 
02D0935 LVLl 
02D1521 LVLl 
02D0299 LVLl 
02D1153 LVLl 
03D0506 LVLl 
02D1153 LVLl 
02D1197 LVLl 
0300506 LVLl 
02D1214 LVLl 
0201197 LVLl 
0201214 LVLl 

0 
I U ’ / ~ ~ W l ’ - 0 3 - S W M A N I , R P ~ 0 2 .  UN 

Final Aulontated Surface- Water Monitoring Report Appendices: Water Year 2002 
Lab Sample Analyte Resu It Units 

Number 

02L0021 -LC 1 ZINC 98.1 %REC 
02 LO 1 59-LC 1 BARIUM 98.1 %REC 
02L0021 -LC 1 ZINC 98.1 %REC 

%REC 02LO497-LC1 NICKEL 98.1 
02LO34O-LC1 ARSENIC 98.1 %REC 

02LO497-LC1 NICKEL 

03LOO97-LC1 STRONTIUM 

%REC 
%REC 
%REC 
%REC 
%REC 02LO577-LC 1 POTASSIUM 98.2 

02LO577-LC 1 POTASSIUM. 98.2 . %REC 
02LO187-LC1 NICKEL 
02LO126-LC1 CHROMIUM 
02LO126-LC1 CHROMIUM 

%REC 
%REC 
%REC 98.2 

I I I 

03LO176-LC 1 IALUMINUM 198.2 I%REC I 
02L0005-Lc 1 ARSENIC 
02LO187-LC1 NICKEL 

November 2003 B-192 



November 2003 

RIN 

02D1153 
02D 1 542 
02D0664 
02D0918 
0201 148 
0300683 
02D1153 
02D1214 
02D1153 
02D1197 
02D0935 
02D1159 
02D0645 
0200925 
02D1215 
02D1435 
02D 1440 
02D0111 
03D0024 
02D1431 
02D 1 435 
03D0683 
02D1440 
02D1431 
02D1153 
0201 159 
020 1435 
0200575 
02D1153 
02D1431 
02D0299 

I 

HI~/12MM/WP-03-S WMANl~RI"I'O2. UN 
liinal Airlonialed Surface- Water Monitoring Reporl Appendices: Waier Year 2002 

19-193 

0 



Rl’/EMM/WI’-O3-SWMANLRP‘/‘O2. UN 
Final Automated Surface- Water Moniloring Report Appendices: Water Year 2002 
4 RIN Lab Analyte Res u It Units 

98.6 %REC 
98.6 %REC 

%REC 98.6 
%REC 98.6 
%REC 98.6 
%REC 98.6 

98.6 %REC 

November 2003 B-191 



lU'/E~/Wl'-03-SWMANlAt''1'02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

November 2003 

' 8  



Result Group LIC , RIN Lab Lab Sample Ana I yte Result 
TY Pe Number 

LC 1 Metals MET-A-001 02D0575 LVLl 02L0005-Lc 1 CAD MI UM 99 

~3-SWMANLUP?O2. U N  
dices: Water Year 2002 

November 2003 B-196 



NI~/lMM/W1’-03-S WMA NL 
Final Automated Surface- Water Monitoring Heport Appendices: Water 

LC 1 Metals RME-A-001 02D1393 LVLl 02LO472-LC1 SILVER 99.1 %REC 
LC 1 Metals MET-A-001 02D0265 LVLl 01 LO760-LC1 CHROMIUM 99.1 %REC 

%REC LC 1 Metals RME-A-001 02D1214 LVLl 02LO246-LC1 CADMIUM 99.1 

‘l’T02. UN 
(ear 2002 

November 2003 19-197 



a 
Finc 

R F / E W W P -  
I Automated Surface- Water Monitorinp Reaort Amer 

Analyte Result 

STRONTIUM 
CAD MI UM 
NICKEL 99.1 
CHROMIUM 99.1 
NICKEL 99.1 
LEAD 99.1 
ILEAD 99.1 
 NICKEL 99.1 
STRONTIUM 99.1 
!COBALT 99.2 
iVANADlUM 99.2 
ARSENIC 99.2 
ARSENIC 99.2 
CHROMIUM 99.2 
VANADIUM 99.2 
ARSENIC 99.2 
CALCIUM 99.2 
CHROMIUM 99.2 
COBALT 99.2 
CALCIUM 99.2 
BARIUM 99.2 
NICKEL 99.2 
CHROMIUM 99.2 
ARSENIC 99.2 
NICKEL 99.2 
SELENIUM 99.2 
COBALT 99.2 
ANTIMONY 99.2 
BARIUM 99.2 
ARSENIC 99.2 
BERYLLIUM 99.3 
NICKEL 99.3 

~3-SWMANLRPT02. UN 
dices: Water Year 2002 

November 2003 B- I98 



Rl‘/l~MM/Wl’-03-S WMANLRl’T02. UN 
e 
I % 

Result 
TY Pe 

LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC1 
LC 1 
LC 1 
LC 1 
LC1 
LC1 
LC 1 
LC 1 
LC 1 
LC 1 
LC1 
LC1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC1 
LC1 

port Appendices: Watei 
Result Units 

%REC 99.3 
%REC 99.3 

99.3 %REC 
99.3 %REC 

%REC 99.3 
99.3 %REC 

%REC 99.3 
99.3 %REC 

%REC 99.3 
%REC 99.3 
%REC 99.3 

99.3 %REC 
99.3 %REC 

%REC 99.3 
%REC 99.3 
%REC 99.3 
%REC 99.3 
%REC 99.3 
%REC 99.3 
%REC 99.3 

99.3 %REC 
%REC 99.3 
%REC 199.3 

r99.3 %REC 
%REC 99.3 

99.3 %REC 
99.4 %REC 

%REC 99.4 
99.4 %REC 

%REC 99.4 
99.4 %REC 

Year 2002 

November 2003 



RI' /E~/W1'-03-S  WMANLIU'TOZ. UN 
Final Automated Surface- Water Monitorinw ReDort Armendices: Water Year 2002 

Analyte 
Number 

02LO135-LC1 

Result 

MET-A-001 02D0724 LVLl 02LOO72-LC 1 
MET-A-001 02D0965 LVLl 02LO135-LC 1 
MET-A-001 02D1292 LVLl 02L0335-LC1 
MET-A-013 0300683 LVLl 03LO178-LC 1 
MET-A-001 0201 261 LVLl 02LO335-LC 1 
MET-A-001 02D1030 LVLl 02LO159-LC1 
RME-A-002 0201 393 LVLl 02LO472-LC1 
MET-A-013 03D0683 LVLl 03LO176-LC1 

STRONTIUM 
BARIUM 
STRONTIUM 
BARIUM 
SELENIUM 
MAGNESIUM 
SELENIUM * 

MAGNESIUM 
CHROMIUM 
THALLIUM 

MET-A-001 02D1435 LVLl 02LO497-LC 1 
MET-A-001 02D1214 LVLl 02LO257-LC1 
MET-A-001 02D0724 LVLl 02LOO72-LC1 

99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.5 
99.5 
99.5 

M ET-A-00 1 02D 1 440 LVLl 02LO497-LC 1 
RME-A-002 02D0724 LVLl 02LOO61-LC1 
RME-A-002 02D0725 LVLl 02L0061 -LC 1 
RME-A-002 02D1469 LVLl 02L0541 -LC 1 
MET-A-001 02D1440 LVLl 02LO497-LC 1 
MET-A-001 02D1197 LVLl 02LO257-LC 1 
MET-A-001 02D1440 LVLl 02LO497-LC 1 

,LEAD 
 IRON 
  TIN 

99.5 
99.5 
99.5 

'ALUM I NU M 
CHROMIUM 
CHROMIUM 
ARSENIC 
MAGNESIUM 
ARSENIC 
TIN 
SELENIUM 
BERYLLIUM 

99.5 
99.5 
99.5 
99.5 
99.5 ' 

99.5 
99.5 
99.5 
99.5 

BERYLLIUM 
STRONTIUM 
IRON 
CHROMIUM 
BERYLLIUM 
BERYLLIUM 
BERYLLIUM 
TIN 
STRONTIUM 
BERYLLIUM 

99.5 
99.5 
99.5 
99.5 
99.5 
99.5 
99.5 
99.5 
99.5 
99.5 

Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC ' 

%REC 
I%REC 

%REC 
,%REC 
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l<I'/l~MM/Wl'-03-S WMA NIJlll-'7'02. UN 
I Airtonlaled Surface- Warer Monitoring 

Analyte 

CHROMIUM 
SODIUM 
ARSENIC 
SODIUM 
SELENIUM 
ZINC 
NICKEL 
BERY LLl UM 
BERYLLIUM 
BARIUM 
ALUM I NU M 
BERYLLIUM 
SELENIUM 
LEAD 
POTASSIUM 
BARIUM 
SELENIUM 
BERY LLlUM 
BERYLLIUM 
BERYLLIUM 
THALLIUM 
SILVER 
SILVER 
SODIUM 
TIN 
CADMIUM 
SILVER 
CADMIUM 
ARSENIC 
COPPER 
CALCIUM 
CAD MI UM 

LC 1 Metals RME-A-002 02D1516 LVLl 02LO577-LCl 
LC 1 Metals MET-A-01 3 03D0506 LVLl 03LOO97-LC1 

Report Appei 

Result 

99.5 
99.5 
99.5 
99.5 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.6 
99.7 
99.7 
99.7 
99.7 
99.7 
99.7 
99.7 
99.7 
99.7 

LC 1 Metals MET-A-01 3 03D0020 LVLl 02LO595-LCl 
LC 1 Metals MET-A-001 02D1503 LVLl 02LO554-LCl 
LC 1 Metals MET-A-001 0201 503 LVLl 02LO554-LC 1 
LCl  Metals MET-A-013 0300683 LVLl 03L0176-LC 1 
LC 1 Metals MET-A-013 0201542 LVLl 02LO586-LC1 
LC 1 Metals MET-A-013 02D1542 LVLl 02LO586-LC1 
LC 1 Metals MET-A-001 0201506 LVLl 02LO554-LCl 
LC 1 Metals MET-A-013 0201516 LVLl 02LO577-LC1 
LC 1 Metals MET-A-001 02D1506 LVLl 02LO554-LCl 
LC 1 Metals MET-A-013 02D1517 LVLl 02LO577-LCl 

dices: Water 

Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

Year 2002 
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IWl?MM/WP-O3-S WMANIXP 1'02. UN 
ear 2002 Final Automated Su@ace- Water Monilorrng Report Appendices: Ware 
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LC 1 Metals MET-A-001 02D0645 LVLl 
LC 1 Metals MET-A-001 02D1197 LVLl 

RIVI~MM/WP- 03-S WMA NI, RP ‘1‘02. UN 

02LO612-LC 1 
02LO135-LC1 
02LOO21-LC1 
03LOO97-LC1 
03LO178-LC1 
02LO135-LC1 
02LO335-LC 1 
02LO135-LC 1 
02LO135-LC1 
02CO303-LC1 
02LOO72-LC1 
02LOO72-LC1 
02L0126-LCIp 
02LO497-LC1 
01 LO760-LC 1 
02LO554-LC 1 
02LO497-LC 1 
02LO187-LC1 

STRONTIUM 99.8 
ARSENIC 99.8 
LEAD 99.8 
IRON 99.8 
VANADIUM 99.8 
CALCIUM 99.8 
SODIUM 99.8 
CALCIUM 99.8 
ARSENIC 99.8 
MERCURY 99.8 
COBALT 99.9 
COPPER 99.9 
BERYLLIUM 99.9 
,IRON 99.9 
COBALT 99.9 
TIN 99.9 
IRON 99.9 
COBALT 99.9 

, . - . . - - 

%REC 

I%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
,%REC 
%REC 
%REC 
%REC 
%REC 
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Finc 
1 Result Group RIN Lab Lab Sample 

TY Pe Number 

LC 1 Metals MET-A-001 02D0575 LVLl 02L0005-Lc 1 
LC 1 Metals MET-A-001 . 02D1030 LVLl 02LO159-LC1 
LC 1 Metals MET-A-001 02D1506 LVLl 02LO554-LCl 
LC1 Metals MET-A-013 02D1153 LVLl 02LO198-LC1 
LC 1 Metals MET-A-01 3 02D1281 LVLl 02LO340-LC1 

RF/l<MWWl’- 
I Automated Surface- Water Monitorinrr Reuort Auuet 

Analyte Result 

COBALT 
ARSENIC 99.9 
TIN 99.9 
MANGANESE 99.9 
CADMIUM 99.9 
ANTIMONY 99.9 
COBALT 99.9 
COPPER 99.9 
THALLIUM 99.9 
BERYLLIUM 99.9 
COBALT 99.9 
TIN 99.9 
THALLIUM 99.9 
BERYLLIUM 99.9 
ANTIMONY 99.9 
CHROMIUM 99.9 
COBALT 99.9 
ANTIMONY 99.9 
ANTIMONY 99.9 
ARSENIC 99.9 
CHROMIUM 99.9 
IRON 99.9 

L 

ANTIMONY 99.9 
CAD MI UM 99.9 
THALLIUM 99.9 
MANGANESE 100 
MAGNESIUM 100 
MANGANESE 100 
SILVER 100 
VANAD I U M 100 
ZINC 100 
POTASSIUM 100 

13-S WMA NI 
dices: Ware1 

Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

%REC 
%REC 
I%REC 
l%REC 

~ R E C  

E 
%REC 
%REC 
%REC 
%REC 
%REC 

U’ T02. UN 
Year 2002 
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Ul~/l?MM/Wl’- 03-S WMA NLRP ‘1‘02. UN 

November 2003 H-205 

e e 



RF/EMWP-O3-SWMANLRPTO2. UN 

LC 1 Metals MET-A-013 02D1215 LVLl 02LO262-LC 1 
LC 1 Metals MET-A-01 3 0300064 STLDEN D2J220000-488C 
LC 1 Metals MET-A-001 02D0724 LVLl 02LOO72-LC 1 
LC 1 Metals MET-A-001 02D1148 LVLl 02LO187-LC1 

SODIUM 100 
MERCURY 100 
SELENIUM 100 
ARSENIC 100 
SODIUM 100 
MANGANESE 100 
LEAD 100 
CALCIUM 
ARSENIC 
SODIUM 
ZINC 

100 
,100 
100 
100.1 

I 

STRONTIUM I l O O . 1  

dices: Water Year 2002 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC .. 

100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 
100.1 %REC 

November 2003 B-206 



IU’/l~MM/WI’-O3-S WMA NLRP 7‘02. UN 
11 
I 

LC 1 Metals 
LC 1 Metals 
LC 1 Metals 
LC 1 Metals 
LC 1 Metals 
LC 1 Metals 
LC 1 Metals 
LC 1 Metals 
LC 1 Metals 
LC 1 Metals 

Analyte 

NICKEL 
CHROMIUM 
NICKEL 
SELENIUM 
COBALT 
SODIUM 

’ Automated Surface- Water Monitorinv Renort Annet 
Result 

100.1 
100.1 
100.1 
100.2 
100.2 
100.2 

VANADIUM 
ARSENIC 
COBALT 
COPPER 
SODIUM 
ARSENIC 
SELENIUM 
SELENIUM 
ANTIMONY 
VAN AD I U M 

100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 

LEAD 
ANTIMONY 
MANGANESE 
SELENIUM 
VANAD I U M 
SELENIUM 
SELENIUM 
ANTIMONY 
VANADl UM 
ARSENIC 
STRONTIUM 
ARSENIC 
VAN AD I U M 
SELENIUM 
ARSENIC 
STRONTIUM 

100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 

dices: Watei 
Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
OhREC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

Year 2002 

November 2003 19-207 



Metals 
Metals 
Metals 

November 2003 

Rl’/LWW1’-03-S WMA NLlP102 .  UN 
* Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

B-208 



%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

November 2003 H-209 



e 

~ 

LC1 I Metals MET-A-013 
LC 1 Metals MET-A-001 

RF/EM/WP-03-S WMANLRPTOZ. UN 
Final Automated Sut$ace- Water Monitoring Report Appendices: Water Year 2002 

03D0064 ILVLl I02L06 1 9-LC 1 1 SILVER 
02D1506 LVLl 02LO554-LC 1 SILVER 
02D1148 LVLl 02LO187-LC1 ALUMINUM 
02D0371 LVLl 01 LO804-LC1 POTASSIUM 

I I 1 I I 

02D1503 ILVLl 102L0554-LC 1 ]COPPER . 1100.6 I%REC I 
02D1503 LVLl 02LO554-LC 1 MAGNESIUM 
02D1498 LVLl 02LO554-LC 1 COPPER 
02D0724 LVLl 02LOO72-LC 1 POTASSIUM 
02D1159 LVLl 02LO187-LC1 ALUM I NU M 
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IU’/l~MM/WI,-O3cS WMANLRI’7‘02. UN 
1;i’nal Automated Surface-Water monitor in^ Renor1 Amendices: Water Year 2002 
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Fint 
RI'/I~MM/WI'- 

I Automated Surface- Water Monitoring Report Appet 
Analyte Result 

CADMIUM 100.8 . 

BERYLLIUM 100.8 
SELENIUM 100.8 
SELENIUM 100.8 
MERCURY 100.8 
SODIUM 100.8 
ZINC 100.8 
STRONTIUM 100.8 
ANTIMONY 100.8 
SELENIUM 100.8 
TIN 100.8 
IRON 100.8 
SELENIUM 100.8 
SILVER 100.8 
SODIUM 100.8 
THALLIUM 100.9 
ANTIMONY 100.9 

100.9 

100.9 
CHROMIUM 100.9 
ANTIMONY 100.9 
CHROMIUM 100.9 

100.9 
VAN AD I U M 100.9 
MANGANESE 100.9 
MANGANESE 100.9 
VAN AD I U M 100.9 
VAN AD I U M 100.9 
STRONTIUM 100.9 

~3-SWMANLIIPTO2. UN 
dices: Water Year 2002 
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November 2003 H-213 

port Appendices: Water Year 2002 



November 2003 B-2 1 I 

Analyte 

CALCIUM 
ARSENIC 
COBALT 
BARIUM 
CALCIUM 
SILVER 
SODIUM 
CALCIUM ' 

COBALT 
BARIUM 

Result 

101 
101 
101 
101 
101 
101 
101 
101 
101 
101 

TIN 
THALLIUM 
SODIUM 
CADMIUM 
IRON 
MERCURY 
BARIUM 
MERCURY 
IRON 
CHROMIUM 
IRON 
SELENIUM 

101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 

POTASSIUM 
 POTASSIUM 
~ SILVER 
CALCIUM 
SILVER 
COPPER 
SILVER 
SILVER 

'3-SWMNLIWT02. UN 
dices: Water Year 2002 

101 
101 
101.1 
101.1 
101.1 
101.1 
101.1 
101.1 

LEAD 
SILVER ' 

101.1 
101.1 



RI'/l~MM/Wl'-O3-S WMA NLRP T02. UN 
Year 2002 

RIN 

03D0109 
02D1429 
02D1030 
03D0083 
02D1030 
0300506 
0201 21 5 
020 1498 
02DO111 
02D0664 
03D0063 
02D1431 

E 
0200645 
0300683 
02D0645 
02D0664 
02D1030 
'02D1068 ~ 

0200664 
020 1 503 
0200935 
03D0109 
02D1433 

03D0083 
0200825 
03D0083 
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RF//?MM/WP-03-S WMA NIYW T02. UN 
ear 2002 Final Autoniated Surface- Water Monitoring Report Appendices: Water 

%REC 
%REC 
%REC 
%REC 

MANGANESE 101.2 

CHROMIUM 101.2 

November 2003 B-2 I6 



HI’/l~MM/Wl’-03-S WMA NL RI’?D2. UN 
Final Air tomated Surface- Water Monitoring Report Appendices: Water Year 2002 

1 Result I Group I LIC 1 RI N Labsample I Analyte 1 Result [ Units 

%REC 
%REC 
%REC 
%REC 

l%REC P 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
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RI’/I?M/W1’-03-S WMA NLRP T02. UN 
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RWI~MM/WP-O3-S WMA NLlWT02. UN 

RIN 

03D0020 
02D 1068 
02D1503 
02D1153 
02D0664 
02D0935 
02D0177 
02D1159 
02D0965 
0200645 
02D0724 
0200265- 
02D0299 
02D 1 503 
02D0265 
020 1 506 
03D0020- 
020 1 506 
020 1498 
02D0815 
02D1498 
020 1542 
02D1227 
03D0064 
02D1148 
02D0815 
02D1477 
02D1483 
02D1542 
03D0109 
02D1030- 
02D1262 

LVLl 02LO554-LC 1 STRONTIUM 101.6 %REC 
ALUM I NU M 101.6 %REC LVLl 01 LO771-LC1 

LVLl 02LO586-LC1 THALLIUM 101.6 %REC 
LVLl 02LO652-LCI SODIUM 101.6 %REC 
LVLl 02LO159-LC1 STRONTIUM 101.6 %REC 
LVLl 02LO335-LC 1 BARIUM 101.7 %REC 

November 2003 H-219 
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IU~/EMM/WI>- 
Final Automated Surface- Water Monitoring Report Appet 

a 

I 
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a 13-SWMANLIU’TO2. UN 
dices: Water Year 2002 



lU’/LMM/ WP- 03-S WMA NLIU’7‘02. UN 
port Appendices: Water Year 2002 
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RI’/EMM/WP-03-S WMA NLIU’T02. U N  

LC 1 Metals MET-A-013 10300683 ILVLI 03LO178-LC 1 ZINC 101.9 
LC1 Metals MET-A-013 102D1187 ISTLDEN D2D300000-368C BARIUM 102 

Metals MET-A-001 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 =- Metals MET-A-01 3 

Metals MET-A-013 02D0264 STLDEN 
Metals MET-A-001 02D1440 LVLl 
Metals MET-A-01 3 02D0264 STLDEN 
Metals MET-A-013 02D1187 STLDEN 

~ 

02D1435 LVLl 
02D1397 EMXT 
0200292 STLDEN 
02D1227 LVLl 
02D0089 STLDEN 
02D1383 STLDEN 

Metals MET-A-013 02D1227 LVLl 
Metals MET-A-013 03D0064 STLDEN 
Metals MET-A-001 02D0935 LVLl 
Metals MET-A-01 3 02D1429 LVLl 

DlK130000-294C SELENIUM 
02LO497-LC1 POTASSIUM 
D1 K130000-306C MAGNESIUM 
D2 D300000-36% POTASS I U M 
02LO497-LC 1 
IPH028WL VANADIUM 

02LO317-LC1 BERYLLIUM 

POT ASS I U M 

D1 K150000-507C IRON 

DlJl10000-278C MAGNESIUM 
D2G190000-319C SELENIUM 
02 Lo3 1 7-LC 1 CALCIUM 
D2J210000-554C SELENIUM 
02LO135-LC1 ANTIMONY 
02L0509-LC 1 SELENIUM 

I102 
‘102 
102 
102 
102 
102 
102 
102 

dices: Water Year 2002 

%REC 
%REC 
%REC 
%REC 

I 

102 
102 
102 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
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. .  

LC 1 Metals MET-A-013 
LC 1 Metals MET-A-001 
LC1 Metals MET-A-01 3 
LC2 Metals MET-A-01 3 
LC1 Metals MET-A-01 3 
LC 1 Metals MET-A-013 
LC 1 Meta Is M ET-A-00 1 
LC 1 Metals MET-A-013 
LC 1 Metals MET-A-013 
LC 1 Metals MET-A-01 3 

iices: Water Year 2002 

7- 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
YoREC 
%REC 
%REC 
%REC 
%REC 
YoREC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
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m- 
Final Automated Surface- Water Monitorins? R 

03LO176-LC1 
02LO556-LCl 
01 LO760-LC 1 
02L0072-LCl 
02LO135-LC 1 
02LOO72-LC1 
01 LO760-LC 1 
02LO135-LC 1 
02LO317-LC 1 
02LO340-LC 1 
02LO595-LC 1 
02L0005-LC 1 
01 LO760-LC 1 
02LO160-LC 1 
03LO176-LC 1 
02LO509-LC1 
02LO108-LC1 
02LO340-LC1 
02LO187-LC1 
02LO344-LC1 
02LO262-LC1 
02LO317-LC1 

Metals MET-A-013-- 
Metals MET-A-01 3 
Metals MET-A-001 
Metals MET-A-001 
Metals MET-A-001 
Metals MET-A-001 
Metals MET-A-001 
Metals MET-A-001 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-013 
Metals MET-A-001 
Metals MET-A-001 

MANGANESE 
ZINC 
SODIUM 
ALUMINUM 
CADMIUM 
ALUMINUM 
SODIUM 
CADMIUM 
LEAD 
ALUMINUM 
ARSENIC 
SODIUM 
BERYLLIUM 
SILVER 
TIN 
NICKEL 
COPPER 
CHROMIUM 
BERYLLIUM 
CHROMIUM 
ANTIMONY 
SODIUM 

02D1060 LVLl 
03D0683 LVLl 
,02D1429 LVLl 
‘02D0825 LVLl 
02D1281 LVLl 
02D1159 LVLl 
02D1303 LVLl 
02D1215 LVLl 
02D1227 LVLl 
03D0109 LVLl 
0300024 LVLl 
0201333 LVLl 
0201483 LVLl 
03D0020 LVLl 
02D1261 LVLl 
02D1240 LVLl 
02D1431 LVLl 
02D0825 LVLl 
0201303 LVLl 

- 

102.1 
102.1 
102.1 
102.1 
102.1 
102.1 
102.1 

Lab Sample 
Number 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

Analyte 

02LO652-LC1 
02LO612-LC 1 
02L0401-LC1 

02LO595-LC 1 
02LO340-LC 1 
02LO313-LC1 
02LO497-LC1 
02LO108-LC1 
02LO344-LC1 

02LO541-LC1 

SILVER 
IRON 
ARSENIC 
COBALT 
NICKEL 
CHROMIUM 
STRONTIUM 
THALLIUM 
SELENIUM 
SILVER 

EMM/Wl’-03-SWMNLlW T02. UN 
port Appendices: Water Year 2002 

Result Units 

1 

102.1 I%REC 1 
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IU’/li’MM/Wl’-O3-S WMA NLRI’ 7‘02. UN 

Result 

1102.2 
102.2 
102.2 
102.2 
102.2 
102.2 
102.2 
1102.2 
1102.2 
102.2 
102.2 

102.2 
1102.2 

Result Group LIC 
TY Pe 

Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

%REC 
%REC 

RI N 

0200965 
02D1221 

102.2 
102.2 
102.2 
102.2 
102.2 
102.2 
102.2 
1102.2 

02D1362- 
02D1107 
0201 243 
02D1261 
02D 1440 
03D0683 
02D1264 
03D0109 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

020 1233 
02D0645 
02D0664 
03D0063 
0200935 

‘102.2 
1102.2 
102.2 
102.2 
102.2 
102.2 
102.3 
1102.3 
102.3 
102.3 
102.3 

0201 262 
02D0935 
02D0265 
02D1148 
02D1435 
02D0177 
02D0965 
03D0064 
02D1254 
02D1292 
02D1477 
03D0083 
02D1233 
02D1429 
03D0064 
03D0064 
03D0109 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

Final Automated Surface- Water Monitorinp R 
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e 

LC 1 
LC 1 
LC 1 

Fin6 

Metals MET-A-01 3 02D1227 LVLl 02LO317-LC 1 
Metals MET-A-001 02D0575 LVLl 02L0005-Lc1 
Metals RME-A-002 0201214 LVLl 02LO246-LC 1 

COBALT 
ALUMINUM 
BERYLLIUM 

R F / E M / W P -  
I Automated Surface- Water Monitorinz Report Appet 

102.4 
102.4 
102.4 

Analyte Result 

SILVER 102.3 
CHROMIUM 102.3 
SILVER 102.3 
VANAD I U M 102.3 
STRONTIUM 102.3 
SILVER 102.3 
VAN AD I U M 102.3 
LITHIUM 102.3 
VAN AD I U M 102.3 
COBALT 102.3 
CHROMIUM 102.3 
CHROMIUM 102.3 
CHROMIUM 102.3 

a 
~ 3 - S W M A N L i ~ T 0 2 .  U N  
dices: Water Year 2002 
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Result 
TY Pe 

LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC1 
LC 1 
LC1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 

November 2003 

IU'/LMM/WI'-03-S WMANLIU"I'02. UN 
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- 
tU’/EMM/WP-O3-S WMANLRPTO2. UN 

Analyte Result 
I Autonialed Surface- Water Monrioring 

1COPPER 
~CHROM IUM 
CHROMIUM 
MAGNESIUM 
MERCURY 
ZINC 
SELENIUM 
CADMIUM 
CADMIUM 
CADMIUM 
COBALT 
COPPER 
MAGNESIUM , 

SILVER 
SILVER 
NICKEL 

Ikpori Apper 

102.6 
102.6 
102.6 
102.6 
102.6 
102.6 
102.6 
102.6 
102.6 
102.6 
102.6 
102.7 
102.7 
102.7 
102.7 
102.7 

dices: Water Year 2002 

LC 1 
LC 1 
LC 1 
LC 1 
LC 1 

I I I I I I ~- . 

lLCl IMetals IMET-A-001 102D1261 ILVLl 102L0335-LCl ICOPPER 1102.7 I%REC I 

Metals MET-A-001 02D1262 LVLl 02LO335-LCl 
Metals MET-A-013 02D1397 LVLl 02LO418-LC1 
Metals MET-A-001 02D1264 LVLl 02LO335-LCI 
Metals MET-A-001 0201262 LVLl 02LO335-LC1 
Metals MET-A-01 3 03D0109 LVLl 02LO652-LC 1 

LC 1 Metals 
LC 1 Metals 
LC 1 Metals 

MET-A-001 02D1221 LVLl 02LO313-LC1 
MET-A-001 02D0825 LVLl 02LO108-LC1 
MET-A-001 02D1243 LVLl 02LO313-LC1 

BARIUM 
ZINC 
ANTIMONY 

102.7 %REC 
102.7 %REC 
102.7 %REC 

November 2003 B-228 

LC 1 
LC 1 

Metals MET-A-001 0201 254 LVLl 02LO313-LC1 BARIUM 102.7 %REC I 

Metals MET-A-001 02D0645 LVLl 02L0021-LC1 MANGANESE 102.7 %REC 
02LO313-LC1 ANTIMONY 102.7 
02LO313-LC1 BARIUM 102.7 
iO2LO639-LC 1 
02LO313-LC1 
02LO639-LCl 
02LO595-LCl 
02LO639-LC 1 
02LO313-LC1 
02LO335-LC1 
02LO652-LCl 

I 
ZINC 102.7 
ANTIMONY 102.7 
THALLIUM 102.7 
CALCIUM 102.7 
CHROMIUM 102.7 
BARIUM 102.7 
SILVER 102.7 
STRONTIUM 102.7 



RI‘/l~MM/WI’-03-S WMA NL RP ‘1‘02. UN 

02L0021 -LC 1 MANGANESE 
02LO317-LC 1 IRON 
02LO313-LC1 MAGNESIUM 
02LO595-LCl CHROMIUM 
02LO313-LC1 MAGNESIUM 
02L0541-LC1 ALUMINUM 
02LO262-LC 1 STRONTIUM 
02LO313-LC1 MAGNESIUM 
02LO577-LCl MANGANESE 
02LO655-LCl COBALT 
02LO639-LC1 NICKEL 
02LO595-LCl CHROMIUM 
02LO556-LCl LEAD 
01 LO760-LC 1 MANGANESE 
02LO313-LC1 MAGNESIUM 
02LOO21-LC1 BERYLLIUM 
02LO577-LCl MANGANESE 
02L0005-Lc 1 MANGANESE 
02L0541 -LC1 ALUMINUM 
02L0021 -LC 1 BERY LLl UM 
02LO509-LC 1 IRON 

102.7 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
102.8 %REC 
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RlVEMM/WP-03-SWMANLIWTO2. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

02LO335-LCl 
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IU’/l~MM/WP-O3-S WMANl~lUU”I’O2. UN 

RIN 

02D1397 
02D0089 
02D1429 
02D1261 
02D0216 
02D1368 

~ 

02D1264 
02D1336 
02D0825 
02D 1336 
02D0216 
020 1262 
03D0020 
0200089 
02D1264 
03D0109 
020021 6 
02D0371 
02D1397 
0201 187 
02D1397 
0201153 
02D1187 
02D1397 
02D1397 
02D0216 
02D 1498 
02D0299 
02D0265 
03D0109 
03D0109 
02D1542 

Final Aiiromared Surface- Water Monitoring Reoort Aooendices: Ware Year 2002 

November 2003 R-23 I 



lo2Looo5-Lc1 MAGNESIUM 
02LO418-LC 1 TIN 
02CO162-LC1 MERCURY 
02LO335-LC1 TIN 
02LO612-LC1 MANGANESE 
02LO353-LC 1 SILVER 
02LO335-LC 1 TIN 
02LO335-LC 1 TIN 

IW/EMM/WP-03-S WMA NLIU, '1'02. UN 

Lab Sample 
Number 

02LO568-LC 1 
02LO335-LC 1 
02LO418-LC1 
02LO335-LC1 
02LO335-LC1 
02LO335-LCl 

Analyte 

SILVER 
NICKEL 
TIN 
NICKEL 
NICKEL 
NICKEL 

02LO335-LC 1 
01 LO683-LC1 
02LO257-LC1 
02L0030-Lc1 
02LO418-LC1 
02LO257-LC1 
02L0030-Lc 1 
02LO418-LC1 
02LO175-LC1 
02LO108-LC 1 
02LO652-LC 1 
03LO176-LC 1 
02L0509-LC1 
02L0401 -LC1 
02LO595-LCl 
02LO418-LC1 
02L06 19-LC 1 
02L0401 -LC 1 

TIN 
LITHIUM 
LITHIUM 
ALUM I NU M 
ANTIMONY 
LITHIUM 
ALUM I NU M 
ANTIMONY 
BERYLLIUM 
THALLIUM 
BERYLLIUM 
BERYLLIUM 
ALUM I NU M 
SELENIUM 
VANAD I U M 
BERYLLIUM 
VANADIUM 
SODIUM 

port Appendices: Water p 

103.3 
103.3 
103.3 
103.3 
103.3 
103.3 
103.3 
103.3 
103.3 

I 
L103.1 I%REC 
103.1 
103.1 

I 

- 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

103.1 
103.1 
103.1 
103.1 
103.1 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 
103.2 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

r Year 2002 
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RI'/Ii'MM/WP-03-S WMA NI~lZI"I'02. UN 
Final Automared Stiflace- Waler Motiiroritig Heport Appendices: Ware1 Year 2002 
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I~-/~:‘MM/W~’-O3-SWMANI,lP T02. UN 

LC1 
LC 1 
LC1 
LC 1 

Metals MET-A-001 02D1233 LVLl 02LO313-LC1 THALLIUM 103.8 %REC 
02 Lo3 1 3-LC 1 THALLIUM 103.8 %REC Metals MET-A-001 02D1254 LVLl 

Metals MET-A-013 02D1397 LVLl 02LO418-LC1 SILVER 103.8 %REC 
Metals RME-A-001 02D1362 LVLl 02LO418-LC1 SILVER 103.8 %REC 

LC 1 
LC 1 

~- 

Metals ’ MET-A-013 03D0109 LVLl 02LO655-LC 1 CALCIUM 103.8 %REC 
Metals MET-A-001 02D1221 LVLl 02LO313-LC 1 THALLIUM 103.8 %REC 

November 2003 B-233 

LC1 
LC 1 

02LO418-LC1 SILVER 103.8 %REC 
02LO418-LC1 SILVER 103.8 %REC 

Metals MET-A-013 02D1368 LVLl 
Metals RME-A-001 02D1377 LVLl 



Final Ailtomared Su$ace- Warer Moniroring Reporr Appendices: Warer Year 2002 

I Result I Group I LIC I RIN Labsample I Analyte I Result I Units 

November 2003 H-23.5 



Kt;/EM/W1’-03-S WMA NI,RI’ ‘1‘02. UN 
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lUXMM/Wl’- 03-S WMA N L W  ‘1‘02. UN 
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RF/l<MM/WP-03-SWMANLIW T02. UN 
~ 

LC 1 
LC 1 

Number 

02L0159-LC1 ALUMINUM 
02LO313-LC 1 TIN 
02LO313-LC1 CHROMIUM 
02LO418-LC1 VANADIUM 
02LO353-LC1 SELENIUM 
,02 LO3 1 3-LC 1 CHROMIUM 
02LO418-LC1 VAN AD I U M 
02LO313-LC1 CHROMIUM 
02LO313-LC1 CHROMIUM 
02~0541 -LC1 POTASSIUM 
02LO313-LC1 CHROMIUM 
02L0541 -LC1 POTASSIUM 

SODIUM 02L0541-LC1 
02LO317-LC1 POTASSIUM 
02L03 13-LC 1 VAN AD I U M 
02LO595-LCl MANGANESE 
02LO313-LC1 VAN AD I U M 
02LO313-LC1 VAN AD I U M 
02LO652-LC1 CHROMIUM 
02LO313-LC1 VAN AD I U M 
02LO313-LC1 VAN AD I U M 
02LO652-LC 1 CHROMIUM 
02LO353-LC 1 IRON 
02LO541-LC 1 SODIUM 
02LO418-LC1 COBALT 
02LO418-LC1 IRON 
02LO418-LC1 IRON 
02LO418-LC1 COBALT 
02LO418-LC1 CHROMIUM 
02LO314-LC1 SILVER 
02LO418-LC1 CHROMIUM 
02LO335-LC 1 CHROMIUM 

I 

104.2 %REC 
104.2 %REC 
1104.3 %REC 
104.3 %REC 
104.3 %REC 
1104.3 %REC 
104.3 %REC . 
104.3 %REC 
104.3 %REC 
104.3 %REC 
104.3 %REC 
104.3 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.4 %REC 
104.5 %REC 
104.5 %REC 
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III’/134M/WI’-03-S WMA NLIIP ‘1‘02. UN 

Result 
TY Pe 

LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 

’ LC1 

LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC1 
LC 1 
LC1 
LC 1 
LC1 
LCI. 
LC 1 
LC 1 
LC 1 
LC1 
LC 1 

port Appendices: Waler Year 2002 

November 2003 R-239 
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RI~/EM/WPP-03-S WMANIXP 1'02. UN 
Final Automated Surface- Water Monitoring Reporl Appendices: Water Year 2002 

I Result I Group I LIC I RIN LabSample I Analyte I Result I Units 

lLCl IMetals IRME-A-002 102D0345 

%REC 
%REC 
%REC 
%REC 
%REC 

STLDEN DlK200000-590C SELENIUM 105 
LVLl 02LO418-LC 1 SELENIUM 105 
STLDEN D2D300000-365C MAGNESIUM 105 
LVLl 02LO418-LC1 SELENIUM 105 
LVLl 01 LO804-LC1 BERYLLIUM 105 
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IWEMM/WP-03-S WMA NLIU’ ‘1‘02. UN 

< 
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0 
RF/l?M/Wl’- 03-S WMA NL X P  “02. UN 

I I I I I 

!Metals /MET-A-001 102D1440 ILVLI 102CO265-LC 1 I MERC URY 1105.8 (%REC I 
November 2003 B-242 



RI’/liMM/Wl’-03-S WMA NI,IU’ ‘1‘02. UN 
port Appendices: Warer Year 2002 

I .  November 2003 13-213 



R t X M / W P -  
Final Automated Surface- Wafer Monitoring Report Appet 

‘Metals MET-A-013 02D1368 LVLl 02CO226-LC 1 MERCURY 107.2 
‘Metals MET-A-001 02D1362 LVLl 02L0401 -LC 1 ZINC 107.2 
Metals MET-A-01 3 03D0109 LVLl 02LO652-LC 1 LITHIUM 107.3 
Metals MET-A-001 02D1303 LVLl 02LO353-LC 1 POTASSIUM 107.3 
,Metals MET-A-001 02D1362 LVLl 02 Lo40 1 -LC 1 CALCIUM 107.4 
Metals MET-A-001 02D0724 LVLl 02LOO72-LC1 LITHIUM 107.4 

ILCl IMetals MET-A-001 02D0815 LVLl 02LOO72-LC1 LITHIUM 107.4 

IF Metals MET-A-001 02D1264 LVLl 02LO335-LC1 LITHIUM 107.4 
Metals MET-A-001 02D1261 LVLl 02LO335-LC1 LITHIUM 107.4 

’ November 2003 8-233 

e 
13-SWMANLRPTOZ. UN 
dices: Water Year 2002 



IU’/l?MM/WP-03-S WMANIJRI’T02. UN 

November 2003 H-245 

dices: Ware, 
Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

%REC 

,%REC 
I%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

Year2002 . 



a 
IU;/EMWWP-O3-S WMA NLUP 1’02. UN 

- 
Fin, 

Result Group LIC RIN Lab Lab Sample 
TY Pe Number 

LC 1 . Metals MET-A-001 02D1233 LVLl 02LO313-LC1 
LC 1 Metals MET-A-001 02D1254 LVLl 02LO313-LC1 

LC 1 Metals SSO5CO38 02D0116 LVLl OlLO691-LC1 
LC 1 Metals MET-A-001 02D1333 LVLl 02LO401-LC1 
LC 1 Metals MET-A-001 02D1362 LVLl 02L0401 -LC 1 
LC 1 Metals MET-A-001 02D1068 LVLl 02c0090-Lc1 
LC 1 Metals MET-A-013 02D1368 LVLl 02LO418-LC1 

I Airromaied Surface- Warer Moniloring Reporr Apper 

Analyte Result 

LITHIUM 109.1 
LITHIUM 109.1 
LITHIUM 109.1 
LITHIUM 109.1 
LITHIUM 109.2 
LITHIUM 109.6 
LITHIUM 109.6 
MERCURY 109.8 
MERCURY 109.8 
MERCURY 109.8 
BERYLLIUM 110 
LITHIUM 110.2 
LITHIUM 110.2 

IRON 111.9 
IRON 111.9 
LITHIUM 112.5 
MERCURY 117.6 
TOTAL DISSOLVED SOLIDS 86 
TOTAL SUSPENDED SOLIDS 88 
TOTAL DISSOLVED SOLIDS 88 
TOTAL DISSOLVED SOLIDS 88 
TOTAL SUSPENDED SOLIDS 88 
TOTAL SUSPENDED SOLIDS 88 
TOTAL SUSPENDED SOLIDS 88 
TOTAL DISSOLVED SOLIDS 89 
TOTAL DISSOLVED SOLIDS 89 
TOTAL DISSOLVED SOLIDS 89 
TOTAL SUSPENDED SOLIDS 89 

dices: Warer Year 2002 
Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

November 2003 B-246 



IU~/I.MM/WP-O3-S WMA NI2RI)'I'O2. UN 
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RF/EMM/WP-O3-SWMANIJRPTO2. UN 

[LC 1 IWCH-A-018 102D1262 ISTLDEN ID2F180000-196C IFLUORIDE 195 I%REC I 
November 2003 B-218 



IU’/l~MM/Wl’-O3-S WMA N I A P  ‘1’02. UN 

Result 
TY P! 

LC 1 
LC 1 
LC2 
LC2 
LC2 
LC1 
LC2 
LC2 
LC2 
LC4 
LC 1 

Group LIC RIN 

WQP WCH-A-018 0200265 
WQP WCH-A-018 02D1187 
WQP WCH-A-018 02D1187 
WQP WCH-A-011 02D1429 
WQP WCH-A-018 02D0265 
WQP WCH-A-018 02D1497 
WQP WCH-A-034 02D1148 
WQP WCH-A-018 02D1497 
WQP WCH-A-018 02D0264 
IWQP WCH-A-011 02D1429 
IWQP WCH-A-018 0201264 

Final Airtomaled Surface- Water MonirorinP I? port Appendices: Water Year 2002 

Result Units 
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0 



%REC 
LC 1 WQP WCH-A-036 02D0174 STLDEN D1K110000-101C SULFATE 97 %REC 
LC 1 WQP WCH-A-002 02D0265 STLDEN D1 K160000-236C ALKALINITY, TOTAL AS CAC03 97 

LC5 
LC5 

~- 

%REC WQP WCH-A-033 02D1497 STLDEN D21180000-313L TOTAL DISSOLVED SOLIDS 97 
WQP WCH-A-011 0200216 STLDEN DlK010000-267L CHLORIDE 97 %REC 
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I 

I/ 
I 

Fin6 
Analyte 

ALKALINITY, TOTAL AS CAC03 
TOTAL DISSOLVED SOLIDS 
TOTAL DISSOLVED SOLIDS 
TOTAL DISSOLVED SOLIDS 
SULFATE 
TOTAL DISSOLVED SOLIDS 
SULFATE 
TOTAL SUSPENDED SOLIDS 
TOTAL SUSPENDED SOLIDS 
SULFATE 
TOTAL DISSOLVED SOLIDS 
SULFATE 
TOTAL SUSPENDED SOLIDS 
TOTAL SUSPENDED SOLIDS 
SULFATE 
TOTAL SUSPENDED SOLIDS 
CHLORIDE 
TOTAL DISSOLVED SOLIDS 
CHLORIDE 
SULFATE 
HARDNESS, TOTAL 
TOTAL SUSPENDED SOLIDS 
CHLORIDE 
HARDNESS, TOTAL 
TOTAL SUSPENDED SOLIDS 
HARDNESS, TOTAL ' 

HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 

Result 

98 
98 
98 
98 
98 
98 
98 
98 
98 
98 
98 
98 
98 . 
98 
98 
98 
98 
98 
98 
98.7 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 

IUXMM/WP- 
' Airlonialed Surface- Wuler Monitorinp Rcnorr Amet  

0 
11 
'I 

'3-S WMANL 
dices: Waler 

Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

~ 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

~ 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

W'02.  UN 
Year 2002 

November 2003 
I 
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Lab Lab Sample 
Number 

STLDEN D2J230000-677C 

LVLl 02LFLO21 -LC1 
STLDEN D2K080000-311 L 

STLDEN D2G080000-348C 
STLDEN D2G080000-348L 
STLDEN D2G080000-348C 
STLDEN D2D020000-344C 
STLDEN D1 K190000-574C 

Ii+MM/WP-03-S WMANl~lIP'I'O2. UN 
port Appendices: Water Year 2002 

100 I%REC I 

Analyte 

SULFATE 

FLUORIDE 
HARDNESS, TOTAL 

HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
TOTAL DISSOLVED SOLIDS 

Result 
TY Pe 

LC 1 
LC2 
LC2 
LC 1 
LC2 
LC 1 
LC 1 
LC2 
LC2 
LC2 
LC 1 
LC2 
LC2 
LC 1 
LC 1 
LC2 
LC1 
LC1 
LC2 
LC2 
LC2 
LC2 
LC2 
LC2 
LC 1 
LC2 
LC 1 
LC 1 
LC 1 
LC1 
LC2 
LC 1 

D2D020000-344L 
D2G080000-348L 
D2H300000-393C 
D2C110000-367L 
D1 K190000-481 L 
D2K080000-311 C 
D1 LO30000-53% 
D2D080000-501 L 
D2D080000-501 C 
D1 L210000-437C 
D2 J230000-576L 
,D1 LO50000-476L 
D2H300000-393L 
D1 LO30000-535L 
D2H190000-245L 
01 LHDOl2-LC1 
D2E230000-437C 
D2 E230000-437L 
D2J030000-262C 
D1 K170000-220C 
D2H190000-245C 
D2E140000-345C 
D2D080000-501 L 
D2B180000-315C 

Group LIC RIN 

HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
TOTAL SUSPENDED SOLIDS 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HAR DN E S SI TOTAL 
HARDNESS, TOTAL 
CHLORIDE 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 
HARDNESS, TOTAL 

I I I 

WQP IWCH-A-019 102D0725 ~STLDEN 

November 2003 
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November 2003 

WCH-A-019 0200645 
WCH-A-019 0201 214 
WCH-A-033 0201497 
WCH-A-011 0201429 

Final Auioniaied Surface- Waier Motiiioritw R porr Appendices: Waier Year 2002 
Resu It Units 
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Result 

103 
103. 
104 
104 
1 04 
104 
104 
104 
104 
105 
105 
105 
106 

Result 
TY Pe 

LC 1 
LC 1 
LC2 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC 1 
LC2 
LC 1 
LC2 
LC 1 
LC 1 
LC6 
LC3 
LC 1 
LC2 
LC 1 
LC2 
LC 1 
LC 1 
LC 1 
LC2 
LC 1 
LC2 
LC2 
LC1 
LC 1 
LC2 
LC3 
LC 1 

Units 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

Final Air lomaled Surface- Water MoniiorinP 1 

106 
106 
106 
106 
106 
107 
107 
107.6 
108 
108 
108 
108 
108 
108 
109 
110 
110 
1 1 1  
114 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
0hREC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

Year 2002 

November 2003 B-25 7 e 



GS28 
GS38 

Table B-9. 

8/5/02 02D1521-003 MERCURY REAL TR1 0.1 UG/L U R 702/703 .I 1 NO 
9/10/02 02D1521-002 MERCURY REAL TR1 0.1 UG/L U R 702/703 .1 1 NO 

Equipment Rinsate Results. 

Location Sample Analyte 
Date 

SW093 4/9/02 HARDNESS, 

GS44 10/9/01 ALUMINUM 
GS44 10/9/01 ALUMINUM 
GS49 4/9/02 ALUMINUM 
GS49 4/9/02 ANTIMONY 
GS49 4/9/02 ARSENIC 
GS57 9/18/02 BARIUM 
GS44 10/9/01 BARIUM 
GS49 4/9/02 BERYLLIUM 
GS49 4/9/02 CALCIUM 
GS44 10/9/01 CALCIUM 

TOTAL 

- 
Result 
TY Pe - 

TR 1 

TR 1 
TR2 
TR 1 
TR1 
TR1 
TR 1 
TR2 
TR 1 
TR 1 
TR 1 
TR2 

10.6 

40.8 
43.4 

- 
Filter. 

’ ed 

NO 

NO 

- 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO - 

Number 

1 

‘02001 1 1-002 102D0111 
02D0111-002 02D0111 
02D1159-002 02D1159 
02D1159-002 02D1159 
02D1159-002 02D1159 
02D1542-002 02D1542 
02D0111-002 02D0111 
02D1159-002 02D1159 
0201 159-002 0201 159 
02D0111-002 02001 11 
02D0111-002 02D0111 
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I 1 I I I I 1 1 1 1 1 I I I 

November 2003 B-260 ' 



RI'/l3Mi4/WP-03-S WMA NIAP'1'02. UN 
Final Auromared Surface- Waier Monitoring Report Appendices: Warer Year 2002 

November 2003 13-261 

This page intentionally left blank. 



RF/EMhf/WP-O3-SWMANLllt-'T02. UN 
Final Automated Surface- Water Monitoring Report Appendices: Water Year 2002 

B.4 SAMPLE COLLECTION FIELD INFORMATION 

The following tables present the sample collection information by monitoring location for all automated surface-water samples collected during Water Year 2002. 
Electronic copies of the sample collection information tables are included in the Appendix Tables directory on the CD-ROM disc. The tables are given in one 
Microsoft Excel file containing separate worksheets for each monitoring location. The fields in each table are defined as follows: 

GSOl Sample# 
02D0575-001 
02D0602-001 
02D0680-004 
0200687-001 
02D0725-002 
02D0825-002 

02D0965-005 

02D1148-001 

02D0925-002 

02D1034-005 

02D1261-006 
03DO506-004 

SAMPLE#: The sample number assigned to the specific sampling event. This number corresponds to the sample number stored in SWD. 

START DATE-TIME: The date and time of the first grab sample of the composite (all automated surface-water samples are composite samples). 

END DATE-TIME: The end of the composite sampling period. It is generally the date-time of the first grab sample of the next composite sampling period. 
For storm-event samples the end time is not given. 

EVENT TYPE: The type of composite sample collected. The types are described in detail in the Automated Surface-Water Monitoring Work Plan 

NUMBER OF GRABS: The total number of individual grab samples comprising the composite sample. For continuous flow-paced samples the grab size is 
uniformly 200 ml. The grab size for the other sample types varies, but is sized such that an adequate amount of water is collected to complete all required 
analyses. 

AVERAGE FLOW: The average flow rate (in cfs; for locations with flow measurement) during the sample period. I t  is calculated by arithmetically averaging 
the instantaneous flow rates at each grab sample time for the entire composite sample period. 

FLOW VOLUME: The total measured surface-water flow volume (in cf; for continuous flow-paced samples only) during the entire composite sampling 
period. 

Start Date-Time End Date-Time 
12/5/01 8:29 12/18/01 12:13 

12/18/01 12:13 1/2/02 10:59 
1/2/02 10159 1/17/02 10114 

1/17/02 10~14 1/21/02 11138 
1/21/02 11~38 2/4/02 9131 
2/4/02 9131 2/18/02 9:21 

3/4/02 10:20 311 4/02 13: 1 1 

3/22/02 8117 4/8/02 9:28 

2/18/02 9:21 3/4/02 10120 

311 4/02 13: 1 1 3/22/02 8: 17 

48/02 9:28 5/28/02 14:14 
5/28/02 14114 2/3/03 13115 

. .  

8.4.1.1 Location GSOl 

Table B-10. Sample Collection Information for RFCA Samples Collected at GSO1: Water Year 2002. 

Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl 
continuous flow-paced 36 0.100 109616 
continuous flow-paced 34 0.086 98777 
continuous flow-paced 97 0.093 145867 
continuous flow-paced 105 0.061 20727 
continuous flow-paced 86 0.068 83873 
continuous flow-paced 28 0.055 62375 
continuous flow-Daced 86 0 099 10791 7 

continuous flow-paced 47 0.371 289391 
continuous flow-paced 26 0.248 161 334 
continuous flow-paced 23 0.120 140342 
continuous flow-paced 27 1.588 447712 
continuous flow-paced 24 0.041 1 10608 
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02D1241-001 
02D1251-001 
02D1283-001 

Table 8-1 1. Sample Collection Information for Buffer Zone Hydrologic Samples Collected at GSO1: Water Year 2002. 

GSOl BZ Sample# I Start Date-Time I Event Type I Number of Grabs [lL] I Average Flow [cfs] 

02D1264-008 I 5/24/02 7:17 I flow-paced ston-event rising-limb I 15 1 1.531 

~ 

511 7/02 13:49 5/20/02 1555 continuous flow-paced 56 3.122 823629 
5/20/02 15:55 5/22/02 16:02 continuous flow-paced 42 2.139 36001 0 
5/22/02 16:02 5/28/02 11 :33 continuous flow-paced 53 1.474 587453 

~ 

8.4.1.2 Location GS02 

No samples collected at GS02 in WY02. 

02D1291-001 

02D1375-001 
0201408-002 

NSQ ' 

8.4.1.3 Location GS03 

Table 8-12 Sample Collection Information for RFCA Samples Collected at GS03: Water Year 2002. 

5/28/02 11:33 6/4/02 1258 continuous flow-paced 72 0.996 516060 

711 1/02 22:48 7/16/02 14:53 continuous flow-paced 36 1.254 ' 491859 
7/16/02 1453 7/23/02 1052 continuous flow-paced 25 0.629 . 271952 

6/4/02 12:58 711 1/02 22:48 continuous flow-paced 1 557 
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1 Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl GS03 Sample# Start Date-Time End Date-Time 
NSQ 7/23/02 10:52 9/5/02 16:37 continuous flow-paced 2 163 

0201507-001 9/5/02 16:37 911 1/02 11:02 continuous flow-paced 65 1.046 367 104 
02D1518-001 911 1/02 11:02 9/17/02 10:24 continuous flow-paced 73 1.448 644926 
03D0098-001 911 7/02 10:24 10/24/02 13:05 continuous flow-paced 20 0.026 7397 

Table B-73. Sample Collection lnformation for Buffer Zone Hydrologic Samples Collected at GS03: Water Year 2002. 

GS03 BZ Sample# I Start Date-Time I Event Type I Number of Grabs [IL] I Average Flow [cfs] 

020 1264-009 I 5/24/02 9:42 I flow-paced storm-event rising-limb I 15 I 2.965 

GS04 Sample# 
0201264-007 

6.4.1.4 Location GS04 

Table B-74. Sample Collection lnformation for Samples Collected at GS04: Water Year 2002. 

Start Date-Time Event Type Number of Grabs [lL] Average Flow [cfs] 
5/24/02 0:48 flow-paced storm-event rising-limb 15 2.542 

GS05 Sample# 
02D1262-001 
02D1517-001 

Start Date-Time Event Type Number of Grabs [IL] Average Flow [cfs] 
5/23/02 22:37 flow-paced storm-event rising-limb 15 0.960 
9/13/02 13:49 flow-paced storm-event rising-limb 15 0.038 

GS06 Sample# 
0201262-002 

November 2003 

Start Date-Time Event Type Number of Grabs [IL] Average Flow [cfs] 
5/23/02 22.33 flow-paced storm-event nsing-limb 15 0.208 

B-261 



IU’/Ii’MM/WI’-03-S WMA NL IU”1’02. UN 
Final Air fomafed Stirface- Wafer Motii foritig Reporf Appendices: Wafer Year 2002 

6.4.1.7 Location GS08 

Table B-17. Sample Collection Information for Samples Collected at GS08: Wafer Year 2002. 

continuous flow-paced 
continuous flow-paced 
continuous flow-paced 

6.4.1.8 Location GSIO 

Table B-18. Sample Collection Information for Samp 

38 . 0.064 48288 
37 0.046 55041 
51 0.231 86577 

I GSIO Sample# I Start Date-Time I End Date-Time 

continuous flow-paced 
continuous flow-paced 
continuous flow-paced 
continuous flow-paced 
continuous flow-paced 
continuous flow-paced 
continuous flow-paced 
continuous flow-paced 

0200363-005 11/20/01 9148 12/10/01 8:59 
0200645-002 12/10/01 8159 1/9/02 12152 

38 0.120 79844 
121927 35 0.062 

52 0.059 1 14266 
40 0.049 75064 
37 0.173 90544 
36 0.076 87544 

103031 36 0.048 
48 1.188 144146 

0200725-004 1/9/02 12152 2/4/02 12111 
0200925-001 2/4/02 12111 2/28/02 10:32 
02D0965-006 2/28/02 10132 3/14/02 12127 
0201 107-002 3/14/02 12127 4/3/02 16140 
0201214-001 ,413102 16140 5/3/02 15114 
0201233-005 5/3/02 15114 5/17/02 13133 
0201254-016 5/17/02 13133 5/24/02 11146 

es Collected at GS10: Water Year 2002. 

continuous flow-paced I 46 I 0.095 I 56455 
’ Event Type I Number of Grabs [200ml] 1 Average Flow [cfs] I Flow Volume [cfl 

continuous flow-paced I 110 I 1 1.699 I ’361314 I 
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0 

GS11 Sample# Start Date-Time End Date-Time Event Type Number of Grabs [200ml] 
02D1240-002 5/16/02 8 06 5120102 16 23 continuous flow-paced 45 
02D1252-001 5/20/02 16 23 5/23/02 9 30 continuous flow-paced 29 

Average Flow [cfs] Flow Volume [cq 
1 606 590967 
1016 186881 

5.4.1.10 Location GS22 

Table 6-20. Sample Collection Information for Samples Collected at GS22: Water Year 2002. 
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8.4.1.1 1 Location GS27 I 
GS27 Sample# 
02D1233-006 
02D1254-003 
02D1435-004 
02D1440-002 

Start Date-Time Event Type Number of Grabs Average Flow [cfs] 
5/16/02 17:15 flow-paced storm-event rising-limb 15 0.005 
5/23/02 20:24 flow-paced storm-event rising-limb . 15 0.006 
8/5/02 1650 flow-paced storm-event rising-limb 15 0.050 
8/6/02 16: 1 1 flow-paced storm-event risinp-lim b 15 0.003 

0201 506-005 
02D1516-004 

~ 

911 0102 0:40 flow-paced storm-event rising-limb 15 0.026 
9/12/02 0:33 flow-paced storm-event rising-limb 15 0.003 

GS28 Sample# Start Date-Time 
02D1254-010 5/23/02 22:46 
02D1262-009 5/24/02 13:25 
02D1521-003 8/5/02 17:13 

I F I 

End Date-Time Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl 
5/24/02 13:25 continuous flow-paced 66 0.290 4346 
8/5/02 17113 continuous flow-paced 30 0.052 2879 
10/1/02 22:37 continuous flow-paced 30 0.137 2438 

8.4.1.14 Location GS32 

Table B-24. Sample Collection Information for Samples Collected at GS32: Water Year 2002. 
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8.4.1.15 Location GS38 

Table B-25. Sample Collection Information for Samples Collected at GS38: Water Year 2002. 

Flow Volume [cfj =I 

8.4.1.16 Location GS39 

Table B-26. Sample Collection Information for Samples Collected at GS39: Wafer Year 2002. 
. 
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GS43 Sample# Start Date-Time 
0300109-004 5/24/02 12:30 

Final Automated Surface- Warer Monitoring Repor, Appendices: Water Year 2002 

8.4.1.17 Location GS40 

End Date-Time Event Type Number of Grabs [ZOOml] Average Flow [cfs] Flow Volume [cfl 
10129lO2 7:47 continuous flow-paced ' 23 0.067 1360 

Table 8-27. Sample Collection Information for Samples Collected at GS40: Water Year 2002. 

GS40 Sample# 
0200265-003 
02D0575-002 
02 D0687-002 
0200815-002 
02D0965-002 
02 D 1 2 1 4-003 
0201262-007 
0201333-003 
0201435-005 
0201498-003 
02 D 1 5 1 6-006 
02D1542-001 
03D0063-001 

. .  

8.4.1.18 Location GS42 

No samples collected at GS42 in WY2002. 

8.4.1.19 Location GS43 
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8.4.1 2 0  Location GS44 

Table B-29. Sample Collection Information for Samples Collected at GS44: Water Year 2002. 

GS50 Sample# Start Date-Time End Date-Time Event Type 
03D0683-008 5/24/02 14:45 3/25/03 13:27 continuous flow-paced 

6.4.1 21 Location GS49 

Table B-30. Sample Collection Information for Samples Collected at GS49: Wafer Year 2002. 

Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cq 
54 0.055 9829 

I I I I I 

GS51 Sample# Start Date-Time End Date-Time 
03D0154-004 5/24/02 16:49 3/21/03 16:lO 

Event Type Number of Grabs [200rnl] Average Flow [cfs] Flow Volume [cfl 
continuous flow-paced 18 0.007 620 

6.4.1.23 Location GS51 

Table B-32. Sample Collection Information for Samples Collected at GS51: Water Year 2002. 

November 2003 R-2 70 



RI'/li'MM/WI'-03-S WMANlAl'7'02. UN 
Final Automated Stiflace- Waler Moniloring Repor1 Appendices: Waler Year 2002 

GS51 Sample# Start Date-Time 
02D1261-003 5/24/02 1522 

End Date-Time Event Type Number of Grabs [200rnl] Average Flow [cfs] Flow Volume [cq 
3/24/03 16:14 continuous flow-paced 36 0.001 39 

8.4.1.25 Location GS53 

No samples collected at GS53 in WY2002. 

8.4.1.26 Location GS54 

No samples collected at GS54 in WY2002. I 
8.4.1.27 Location GS55 

Table B-34. Sample Collection lnformation for Samples Collected at GS55: Water Year 2002. I 

8.4.1.28 

GS55 Sample# 
02D1214-004 
02 D 1 22 1 -006 
0201243-003 
02D1254-009 
0201264-001 
0201 303-003 
02D1333-004 
02D 1431 -002 
02D1498-002 
02D 1506-004 
02D1516-007 
03D0020-009 

Location GS56 

No samples collected at GS56 in WY2002. 
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a 
6.4.1.29 Location GS57 

Table 8-35. Sample Collection Information for Samples Collected at GS59: Water Year 2002. 

~~ 

02D1503-003 8/6/02 1 6  fi 911 0102 8 : l l  continuous flow-paced 75 0.839 13864 
0201516-003 9/10/02 8111 9/26/02 0:52 continuous flow-paced 75 0.879 131 36 
03D0020-008 9/26/02 0152 10/2/02 11 102 continuous flow-paced 75 0.657 14306 

I I I I 1 

6.4.1.30 Location GS58 

Table B-36. Sample Collection Information for Samples Collected at GS58: Water Year 2002. 

6.4.1.31 Location SW022 

Table B-39. Sample Collection Information for Samples Collected at SW022: Water Year 2002. 
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SW027 Sample# Start Date-Time End Date-Time 
02D1254-015 511 2/02 14:02 5/24/02 17: 13 
02D1261-005 5/24/02 17: 13 5/28/02 14:49 
03D0024-004 5/28/02 14:49 10/4/02 IO: 13 

Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl 
continuous flow-paced 88 2.592 135793 
continuous flow-paced 51 1.052 83354 
continuous flow-paced 43 0.844 65521 

8.4.1.33 Location SW036 

No samples collected at SW036 in WY2002. 

SW055 Sample# Start Date-Time End Date-Time 
02D1254-004 5/24/02 6:20 5/24/02 13:43 
02D1261-004 5/24/02 13:43 3/21/03 1553 

Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl 
continuous flow-paced . 61 0.031 528 
continuous flow-paced 75 0.034 1325 

8.4.1.35 Location SWO91 

No samples collected at SW091 in WY2002. 

SW093 Sample# Start Date-Time 
0200177-001 10/1/01 10:26 
02D0265-002 10/19/01 7:48 
02 D0299-001 11/2/01 8:09 
02D0345-002 11/12/01 9:58 
02D0512-002 11/26/01 9:55 
02D0645-001 12/17/01 9130 
02D0724-001 1/9/02 856 

End Date-Time 
10/19/01 7148 
11/2/01 8:09 

11/12/01 958 
11/26/01 9155 
12/17/01 9:30 
1/9/02 8:56 

1/25/02 12:08 

!s Collected at SW093: Water Year 2002. 

continuous flow-paced 
continuous flow-paced 
continuous flow-paced 

Event Type I Number of Grabs [200ml] I Average Flow [cfs] I Flow Volume [cfl 
continuous flow-paced I 52 I 0.114 I 155223 

40 0.100 155851 
132846 37 0.087 

37 0.106 107475 

~ ~~ 

continuous flow-paced 1 36 1 ~ 0.084- I 101769 I 
continuous flow-paced I 46 I 0.222 I 106407 
continuous flow-paced I 51 0.139 132563 I 

November 2003 19-2 73 a. e 



RF/lMM/WP-O3-S WMA NLRPTO2. UN 

SWl19 Sample# 
03D0024-003 

8.4.1.37 

Start Date-Time End Date-Time Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cfl 
911 3/02 13:22 10/29/02 1 1 : 1 1 continuous flow-paced 24 0.012 736 

02 D 1 503-00 I 8/23/02 9:25 9/10/02 9:09 continuous flow-paced 110 4.259 193976 
02D1516-002 9/10/02 9:09 9/16/02 11:50 continuous flow-paced 87 3.308 178994 
03D0020-006 9/16/02 11 :50 10/2/02 10:42 continuous flow-paced 88 2.685 213319 

Location SW119 

8.4.1.38 Location SW120 

Table 8 4 2 .  Sample Collection Information for Samples Collected at SW120: Water Year 2002. 
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SW134 Sample# 
0200265-001 
0200664-001 
02D1187-001 

Start Date-Time Event Type Number of Grabs Average Flow [cfs] 
10/31/01 10:15 flow-paced storm-event rising-limb 15 1.398 
1/14/02 1359 flow-paced storm-event rising-limb 13 0.475 
4/22/02 9:36 flOW-DaCed storm-event risina-limb 7 1 043 

8.4.1.40 Location 995POE 

Table 8-44. Sample Collection Information for Samples Collected at 995POE: Water Year 2002. 
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Event Type Number of Grabs [200ml] Average Flow [cfs] Flow Volume [cq- 

continuous flow-paced 47 
continuous flow-paced 49 0.212 699466 
continuous flow-paced 54 

RI~/EMu/Wl'-O3-S WMANLlW'I'O2. UN 

~ 

continuous flow-paced 

continuous flow-paced 
continuous flow-paced E E  02D1542-004 

60 

59 
48 0.277 6a6521 

(03D0101-001 
~~ - 

continuous flow-paced 
continuous flow-paced 
continuous flow-paced 

Start Date-Time 
6/28/02 9:48 
718102 13:40 
7/23/02 9:45 
8/5/02 9133 
ai1 9/02 9:25 

ai29102 14:29 
9/9/02 9:52 53 

50 0.230 606167 
46 

giia102 II:IO 
9/26/02 10:20 
10/9102 10:23 

End Date-Time 

7/23/02 9:45 
815102 9:37 
8/19/02 9:25 

9/9/02 952 

9/26/02 10:20 
10/9/02 10:23 
1 0/24/02 9:46 

7/8/02 13:40 

ai29102 I 4:29 

gim102 II:IO 

continuous flow-paced I 46 I I P - 

~~~ 

Note: 995POE composite samples are analyzed in groups of three. A composite for the group is created in the sample preparation.facility based on the volumes for each 
composite comprising the group. In the above table, the sample number, average flowiate, and flow volume is given with the first composite of the group of three 
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B.5 REAL-TIME WATER QUALITY PARAMETERS 

B.5.1 Data Description 

8.5.1.4 

The real-time water-quality data obtained at a continuous surface-water gaging station on a stream or conveyance, 
such as 'an irrigation ditch, consist of continuous, 15-minute interval parameter readings collected using multi- 
parameter probes. These parameters (depending on location) include temperature, pH, specific conductivity, 
nitrate", and turbidity. These data, together with supplemental flow records, are used to compute daily mean 
values. 

Daily mean values are computed by averaging the volume-weighted individual measurements. '* Missing data 
points due to equipment malfunction oi temporary removal for calibration are interpolated using professional 
judgement when appropriate. Professional judgement is also used to remove errant or ambiguous data points as 
appropriate. Replacement data points are then interpolated, as appropriate. Estimated values are labeled as such, 
and the daily mean including those points is also labeled as estimated. Only 15-minute values measured during 
non-zero flow are included in the daily average. Since the probes are normally situated in a pool at the monitoring 
location, 15-minute parameter readings will be collected during periods of zero flow. Therefore, for days when 
there is no flow, no mean daily parameter values are calculated. Similarly, for a location that had non-zero flow for 
part of a day, the calculated mean daily value includes only a portion of the collected 15-minute parameter values. 

8.5.1.2 Data Presentation 

The daily mean water-quality parameter tables published for each continuous-record surface-water gaging station 
consist of three parts: plots of the daily mean parameter values for the water year; a table of daily mean values for 
the water year; a tabular statistical summary of monthly mean values for the water year; and a tabular statistical 
summary of annual mean values for the water year. 

8.5.1.3 Daily Mean Water-Quality Values 

For a day of zero flow, the daily value is given as,'No Flow' in the table. For a day of non-zero.flow with missing 
15-minute values that could not be estimated, the daily value is given as 'Missing Data'. Daily values containing 
estimated readings are italicized. 

B.5.1.4 Summary Statistics 

For a month of complete record, the monthly values are the volume-weighted average of all the individual 15- 
minute interval readings for the given time period. For a month of zero flow, the monthly value is given as 'No 
Flow' in the table. For a month of non-zero flow with missing parameter values that could not be estimated, the 

Real-Time Water-Quality Data Collection and'computation 

. 

. 

Nitrate ion-specific electrodes (ISEs) are subject to a variety of interferences caused by common surface-water constituents 
including chloride and natural organic matter. For this reason, use of nitrate ISEs has typically been limited to the laboratory, 
where sample composition can be controlled. Both short-term and cumulative errors have been observed in the data collected 
by field-deployed nitrate ISEs at the Site. Although, modifications to calibration procedures have successfully expedited and 
improved the calibration process, short-term drift and interferences In field-deployed ISEs cannot be prevented or corrected. 
Given the Site's current nitrate action IeveVstandard of 10 mgL-N, nitrate data collected by field-deployed nitrate ISEs is not 
accurate enough to be used for compliance. However, considering that nitrate is an important indicator parameter at the Site, 
and that real-time monitoring of nitrate is a fundamental part of the quality control plan for progression toward Site closure, 
real-time measurement of nitrate continues. Nitrate ISE data is considered in conjunction with other water quality parameters 
as an indicator of acute or chronic contaminant releases to surface water. 

I I  

Each 15-minute value is multiplied by the corresponding 15-minute measured flow volume. The sum of the resulting values 
is then divided by the total measured daily volume to calculate the volume-weighted mean-daily parameter value. The formula 
can be given as z[parameter flow volume). For pH, the log of the individual pH readings are used 

in the calculation. This average is then converted back to standard pH units. 

I2 

JIow ('1 ) 
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monthly value is calculated using the available 15-minute readings and labeled as ‘Partial Data’. Monthly values 
containing estimated readings are not italicized. 

For a year of complete record, the annual values are the volume-weighted average of all the individual 1’5-minute 
interval readings for the given time period. For a year with missing parameter values that could not be estimated, 
the annual value is calculated using the available 15-minute readings and labeled as ‘Partial Data’. Annual values 
containing estimated readings are not italicized. 

6.5.1.5 Other Records Available 

Information used in the preparation of the records in this report, such as calibration notes and field notes, are on file 
at the Site. Information on the availability of the unpublished information or on the published statistical analyses is 
available from WETS personnel involved with data collection at the Site. 

B.5.2 Real-Time Water Quality Data 

This section includes mean daily real-time water-quality parameter tables and plots by monitoring location and 
water year. Electronic copies of the tables are included in the Appendix Tables directory on the CD-ROM disc. 
The tables are given in a single Microsoft Excel. Each file contains separate worksheets for each monitoring 
location with tables for all applicable parameters. 

8.5.2.1 GSOI: Woman Creek at Indiana Street 

No real-time water-quality data were collected at GSO 1 during WY02. 

6.5.2.2 

Table B-45. WYOZ Mean Daily Water Temperature at GS03: Walnut Creek at Indiana Street 

GS03: Walnut Creek at Indiana Street 

KEY: Missing Data: Missing data due to equipment failures. calibration removal. winter conditions. etc. Annual Summaries for WY02 
ITALICS: IbSi values include estimated data 
No Flow: No steamflow was measured at the gage for the day 

Degrees ~ e 1 s i u s l 1 2 . 2 j  
Rmai oam 
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Table 8-46. WY02 Mean Daily pH at GS03: Walnut Creek at Indiana Street. 

Monthly 
Average[ NA 7.3 I 7.2 I NA I NA I 7.9 I 8.0 I 8.0 I 8.9 I 9.3 I N o kbw I 8.1 

M I W ~  ~ a t a  psdai ~ a t a  Panhi Dam ~ h r t n g  Data M b s i q  DBQ Pama1 Data wmai ose - Pama1 Data 

KEY: Missing Data: Missing data due to equipment failures. calibration removal, winter conditions, etc. Annual Summaries for WYOZ 
Standard pH U n i t s l 7 . 8 q  ITALICS: Italic vatuns include estimated data 

No Flow: No sheamfbw was measured at the gage for the day Panill Dab 

0 Table B-47. WY02 Mean Daily Specific Conductivity at GS03: Walnut Creek at Indiana Street. 

Monthly 
Average) NA I 741 I 807 I NA I NA I 1132 I 1056 I 108B 1 726 1 683 N o Flow 1 850 

MlUlW Data Padrl  Data PBMl Data -MhSUIg Data Mbslq Data Pama1 Oata . Panill Data %mal mta 

KEY: Missing Data: Missing data due to equipment failures, calibration removal. winter conditions, etc. Annual Summaries for WYOZ 
ITALICS: Italic vatuns include estimated data 
No Flow: No sheamfbw was measured at the gage for the day 

p S / c m l 7 1  
-mal ~ a t a  
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6.5.2.3 GS08: South Walnut Creek at Pond 6-5 Outlet 

Table 8-48. WYO2 Mean Daily Water Temperature at GS08: South Walnut Creek at Pond B-5. 

Monthly 
AWragel 12.9 I 3.7 I 3.5 1 4.4 I 3.7 I 6.6 I 9.3 I 13.5 I 17.8 I 23.0 I N  oFbw I 18.3 

RMI Dam 

KEY: Missing Data: Missing data due to equipment failures. calibration removal, winter conditions. etc. Annual Summaries for WY02 
ITAUCS: Italic values include estimated data 
No Flow: No sireamflow was measured at the gage for the day 

Table B-49. WYOZ Mean Daily pH at GS08: South Walnut Creek at Pond B-5. 

KEY: M i i i i g  Data: Missing data due to equipment failures. calibration removal, winter conditions. etc 
ITAUCS: Italic values include estimated data 
No Flow: No sireamflow was measured at the gage for the day 

November 2003 8-28 I 
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Table 8-50. WY02 Mean Daily Specific Conductivity at GS08: South Walnut Creek at Pond 8-5. 

Water Year 2002: D a h  Mean Swclfic Conductlvlhr Values In uSlcm 

Monthly 
Averwe)  555 I 680 I 783 I 862 1 NA I 1184 I 1094 I 701 I 727 1 700 I N 0 H O W  1 777 

-mal Dam Mlstlcg Dad 

KEY: Missing Data: Missing data due to equipment failures, calibration removal. winter conditions, etc. Annual Summaries for WYO2 
p S / c m r ]  

-mal DP.Q 

ITALICS: Italic values include estimated data 
No Flow: No stieamfbw was measured at the gage for the day 

Table 8-54. WY02 Mean Daily Turbidity at GS08: South Walnut Creek at Pond B-5. 0 

Monthly 
Averwe)  18 1 7  1 8  I 1 5  1 8  1 1 9  1 3 3  33 1 6 9  1 1 4  I N  oFbw I 22 

-mal om 

KEY: Missing Data: Missing data due to equipment failures, calibration removal, winter conditions. etc. Annual Summaries for WYOZ 
ITALICS: Italic values include estimated data ~ ~ ~ 1 2 1 1  
No Flow: No streamfbw was measured at the gage for the day -mal 
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Date . 

Figure 6-2. WYOZ Mean Daily Nitrate at GS08: South Walnut Creek at Pond 8-5. 

Table 8-52. WYOZ Mean Daily Nitrate at GS08: South Walnut Creek at Pond 6-5. 

Water Year 2002: Dally Mean Nitrate Values In mglL 

MISWq Data . HsSlnp Dam MPlllq Dab M l n t q  Data MLlslq Dam 

KEY: Missing Data: Missing data due to equipment failures. calibration removal, winter conditions. etc 
ITALICS: Italic values include estimated data 
No Flow: No sbeamflow was measured at the gage for me day 

Annual Summaries for WYOZ 

m f l m  
Pama1 Data 
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8.5.2.4 GS11: North Walnut Creek at Pond A 4  Outlet 

Table B-53. WY02 Mean Daily Water Temperature at GS11: North Walnut Creek at Pond A-4. 

Monthly 
oflow 1 NoFlow Average NoFlw 1 NoFlow I NokIOw I NoFbw I Not-low I NoFbw I NoFl ow I 13.7 I N oflow I NoFbw 1 N 

K E Y  Missing Data: Missing data due to equipment failures. calibration removal. winter conditions, etc. Annual Sumrnarles for WYM 
ITALICS: Italic values indude estimated data 
No Flow: No streamflwr was measured at the gage for the day 

-reas C ~ M U S ~ [  

Table 8-54, WYOZ Mean Daily pH at GS14: North Walnut Creek at Pond A-4. 
0 

Monthly 
A m w l  NoFlo w ] N o F h  ] N oFlow 1 NoFlw I N o F h  I NoFbw I NoFl o w l  9.0 I N o f l  ow I NoFbw I N o f l w  I N o F h  

K E Y  Missing Data: M M n g  data due to equipnmnt failures, calibration removal. winter mndirwns. etc. Annual Sumrnarles for WYOZ 
ITALICS: lhlb values indude estimated data 
No Fknv No streamflwv was measured at the gage for the day 

Standard pH Units- 
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Table B-55. WY02 Mean Daily Specific Conductivity at GS11: North Walnut Creek at Pond A-4. 

Monthly 
A m m l  NuFbw I NoFbw I NoFbw I NoFbw I NoFbw 1 NoFbw I NoFl ow I 1957 I Nokl ow I N o F h  I N onow I NoFbw 

K E Y  Missing Data: Mining data due lo equipment failures. calibration removal. winter mnditwns. eic. Annual Summarlcs for WYO2 
ITALICS: Italic values indude estimated data 
No Fbw: No streandlow vas msayrred at Ihe gage for the day 

rs/ml-I 

Table B-56. WY02 Mean Daily Turbidity at G S l l :  North Walnut Creek at Pond A-4. 

Monthly 
Average NoFbw I NoFbw I NoFbw I NoFbw I NoFbw I NoFbw I NoFl ow I 30 I N o h  ow I NoFbw 1 NOHOW I NoFbw 

KEY: Missing Data: Mbsing data due to equipment faiires. calibratwn removal. winter mnditbns. etc. Annual Summaries for WYO2 

N W I I E l  
IrALIcs: italic values inciude estimated data 
No Flow: No streandlow vas measured at the gage for the day 

a 
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Figure 8-3. WY02 Mean Daily Nitrate at GS11: North Walnut Creek at Pond A-4. 

Table B-57. WY02 Mean Daily Nitrate at GS11: North Walnut Creek at Pond A-4. 0 

Monthly 
Amrage) NoFb w I NoFbw I NoFlwr I NoFlwr 1 N o F h  I N o F h  NoFl o w l  8 I N  oRwr I NoFbw 1 N oHow I NoFlwr 

K E Y  Mising Data: Missing data due lo equipment failures. cdlibratin removal. winter conditions, etc. Annual Summaries for WYOZ 

mlZ2rl ITALICS: Italic valum include estimated data 
No Flow: No streamfbwwas measured at the gage for the day 
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8.5.2.5 

No real-time water-quality data were collected at GS3 1 during WY02. 

GS31: Woman Creek at Pond C-2 Outlet 

8.5.2.6 

Table B-58. WY02 Mean Daily Water Temperature at GSlO: South Walnut Creek at B-1 Bypass. 

GS10: South Walnut Creek at B-1 Bypass 

Water Year 2002: Dally Mean Temperature Values In Degrees Celsius 

pmdmm m a m i 1  ~mamm pamacam bwaimm pawama pmamm ~ a m m  pmamm 
Monthly 

Awragel 10.5 I 6.6 1 3.2 1 2.7 I 3.0 I 3.5 I 8.1 I 7.5 I 14.7 I 17.9 I 18.4 I 16.1 ] 
PmdDam ~ a m m  -cam pmmm wneimm ~arurtimm ~mamm ~ m m  ~macmm 

November 2003 

K E Y  Mising Data: Missing data due to equipment failures. calibralwn removal. vdnler mndilwns. elc. Annual Summarles for WYOZ 
ITALICS: Italic values indude estimated data 
No Fbw: No stream(l0W was measured at the gage for (he day 

-rem c e & s r l  
P m  mm 
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Table 8-59. WY02 Mean Daily pH at GS10: South Walnut Creek at 8-1 Bypass. 

K E Y  Missing Dala: Missing data due lo equipment failures. calibration removal. winter mnditiins. elc. Annual Summaries lor WYOZ 
ITALICS: Italic vaiues indude estimated data 
No Flow: No strsamilow was measured at the gage for Ihe day 

Standard pH U n i k r /  
partld Dam 

Table B-60. WY02 Mean Daily Specific Conductivity at GS10: South Walnut Creek at 8-1 Bypass. 

Water Year 2002: Dallv Mean SDeclRc Conductfvitv Values In uSlcrn 

KEY: Missing Data: Missing data due to equipment failures, calibratiin removal, winter wndtons. elc. Annual Summarles lor WYOZ 
ITALICS: Italic values indude estimated data 
No Flow: No streandlow was m s u r e d  at the gage for the day 

r s / c m y j  
poria mm 
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Table B-61. WY02 Mean Daily Turbidity at GS10: South Walnut Creek at B-1 Bypass. 

KEY: Missing Data: Mixing dala due lo equipment failures. calibralion remdval. winter mndilwns. etc. Annual Summaries for WYO2 

N 4 I z c i  ITALICS: Italic values indude eslimaled data 
No Flow: No alreamflav w s  measured at the gage lor the day p a w  cam 
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Figure 8-4. WY02 Mean Daily Nitrate at GS10: South Walnut Creek at 8-1 Bypass. 
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Table 6-62. WY02 Mean Daily Nitrate at GS10: South Walnut Creek at 6-1 Bypass. 

KEY: Missing Data: Missing data due to equipment failures. calibratan removal. winter mnditins, etc. 
ITALICS: Italic values include estimated data 
No Flow: No strmmfhmwas measured at the gage for the day 

Annual Sumrnarles lor WYOZ 
m @ L v j  

Pmal Dam 

8.5.2.7 SW027: South Interceptor Ditch at Pond C-2 

Table 8-63. WY02 Mean Daily Water Temperature at SW027: SID at Pond C-2. 

KEY: Missing Data: Missing data due to equipment failures. calibration removal. winter mnditans. etc. Annual Surnmarles for WYOZ 
ITALICS: Italic values indude estimated data -reus c e M u s f T  
No F h :  No strmmfbw was measured at the gage for the day pmd Dam 
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8-64. WY02 Mean Daily pH at SW027: SID at Pond C-2. 

Water Year 2002: Dally Mean pH Values In Standard Units 

Monthly 
Awraeel w I NoFlow [ NoFbw N of low I NoFbw I N oklow 1 NoFbw I 7.7 I 7.8 1 NoFbw I NoFl ow I 7.7 

PDmd cam 

KEY: Missing Data: M d n g  data due to equipment faiiurea. calibration removal. winter mnddions. etc. Annual Summarlea for WYOZ 
ITALICS: Italic values indude estimated data 
No Flow: No strsandbw was msasured at the gage lor the day 

Standard pH U n i k r i  
PWO mm 

Table 6-65. WY02 Mean Daily Specific Conductivity at SW027: SID at Pond C-2. 

2002 - 

K E Y  Missing Data: M i h g  data due to equipment failures. cabratin removal. winter mnditicns. etc. Annual Summades for WYOZ 
ITALICS: ltalicvaiues indude estiited data 
No Fbw: No streandbw was measured at the gage for the day 

P S / m y j  
P ~ I  Dam 
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Table B-66. WYOZ Mean Daily Turbidity at SW027: SID at Pond C-2. 

-- 1.8 
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Monmly 
Avefagel NoFb w 1 NoFbw I N o F h  I NoFbw 1 N o F h  I NoFbw I N o w  ow 1 104 I 3 I NoFbw I N oFlow 1 38 

P a d  ma 

KEY: Missing Data: Missing data due to equipment failures. calibration removal, winter conditions, etc. Annual Summarles for WY02 

N W l I z C l  
ITALICS: Italic values indude estimated data 
No F k w  No strsamflow was.nmasured at the gage for the day ~ a r t a i  Dam 
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Figure B-5. WYO2 Mean Daily Nitrate at SW027: SID at Pond C-2. 
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Table 8-67. WY02 Mean Daily Nitrate at SW027: SID at Pond C-2. 

KEY: Missing Data: Missing data due to equipment Failures. calibration removal. winter conditions. etc 
ITALICS: Italic values indude d i t e d  data 
No Flow: No streanfow was measured at the gage for Ihe day 

B.5.2.8 SW093: North Walnut Creek 1300’ Upstream of A-1 Bypass 

Annual Summarles for WY02 

m m  
Pand mm 

Table B-68. WY02 Mean Daily Water Temperature at SW093: North Walnut Creek at A-1 Bypass. 

Water Year 2002: Dally Mean Temperature Values In Degrees Celslus 

Monthly 
A m W [  10.0 I 7.6 I 4.5 I 3.1 I 2.7 I 2.5 I 5.9 I 7.5 I 12.1 I 12.6 I 15.6 I (5.1 

~ a n a m t a  p~ldmta F W ~  Data pandmta ~amdma P M I I ~ ~  p ~ ~ d o a m  w d m t a  

KEY: Missing Data: Mising data due to equipment Failures. calibration removal. winter wnditiins. etc. 
ITALICS: Italic values indude e s l i i t e d  data 
No Flow: No slreamllow was measured at the gage for Ihe day 

Annual Summaries for WYO? 
W r e e a  ce~s- 

P M ~  mm 
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Table 

Table 

6-69. WYOZ Mean Daily pH at SW093: North Walnut Creek at A-1 Bypass. 

Water Year 2002: Daily Mean pH Values in Standard Units 

psm3 Dam Paad Dam 
Monlhly 

Average) 7.6 I 7.7 I 7.8 1 7.7 I 7.7 1 7.8 [ 7.8 I 7.7 I 7.8 I 7.5 I 7.8 1 7.9 1 
m a l  Dam Pami Dam 

KEY Mising Data: M i n g  data due to equipment failures. calibralnn removal. winter wnditions. etc. Annual Summaries lor WYOZ 
ITALICS: Italic values indude estimated data Standard pH U n i l s r i  
No Flow: No streadow was measured at the gage for the day Psmd Dam 

8-70. WYOZ Mean Daily Specific Conductivity at SW093: North Walnut Creek at A-1 Bypass. 

Monthly 
A W W l  (o61 I 2393 I 2476 I 2 ~ ~ 3  I 2217 I 4483 I 1967 I 1486 I 1719 I 1651 I 1135 1 I023 I ; 

Pmnd Dam PmnSlO1111) Pant3 Dam 

K E Y  Missing Data: M i n g  data'due to equipment failures. calbratbn removal. winter wndKons. Btc. Annual Summaries lor WYOZ 
ITALICS: Italic values indude estimated data P S / r n i - 7 ? I T q  
No Flow: No streamfian uas measured at the gage for the day Pmal Dam 
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. Table 6-71. WY02 Mean Daily Turbidity at SW093: North Walnut Creek at A-1 Bypass. 

Water Year 2002: Dally Mean Turbldlty Values In NTU 

P ~ P B  Data 

K E Y  Missing Data: M i n g  data due to equipment fatfures. cabratbn removal. winter mnditwns. etc. Annual Summarles for wYo2 

N m m  
ITALICS: Italic values indude esthated data 
No Flow: No streamflow wds measured at the gage for the day PWW Data 
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Figure 6-6. WY02 Mean Daily Nitrate at SW093: North Walnut Creek at A-1 Bypass. 

November 2003 8-295 



. RF/EMM/WP-03-SKbL4NLRPT02. UN 
Final A utomated Sut$ace- Water Monitoring Report Appendices: Water Year 2002 

Table 8-72. WY02 Mean Daily Nitrate at SW093: North Walnut Creek at A-1 Bypass. a 
Water Year 2002: Dally Mean Nibate Values In mglL 

Monmly 
Average 6 1 7  1 7  [ 8 1 4  1 6  1 2  1 1 2  1 4  1 2  1 5  1 6  

P ~ I ~ I  mm ~inai mrn h m d  Darn pama Darn pama Data h m a i  Dam ~ s n d  Darn 

KEY: Missing Data: Missing data due to equipment failures. caiibratwn removal. winter mnditmns, SIC. Annual Summaries for WYO2 

m a  ITALICS: Italic values include estimated data 
No Flow: No streamflow was measured at the gage ror the day pamd Dam 
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